VOLUME I—NUMBER 8 AUGUST 1950 


UNITED STATES ARMED FORCES 


MEDICAL JOURNAL 


Published monthly by the Department of Defense 


F. W. Farrar, Captain (MC) U.S. N., Editor in Chief 
Wayne G. BranpstapT, Colonel, MC, U.S. A., Associate Editor 
ALFRED A. GENTILCORE, Captain, U.S. A. F. (MSC), Associate Editor 





THE PRINTING OF THIS PUBLICATION HAS BEEN APPROVED BY THE DIRECTOR OF THE BUREAU OF THE 
BUDGET, OCTOBER 19, 1949. 


Field Training of Army 
Medical Officers 


RayMonp W. Buiss, Major General, U. S. A? 


will reveal that major wars have occurred about every 20 to 25 

years. These wars last from 2 to4 years. If this state of affairs 
continues most doctors will probably experience two wars in their 
professional lifetime. Thus one-fifth to one-sixth of a doctor’s pro- 
fessional life will be in a wartime practice. 

An essential mission of the Medical Department is the preparation 
for the support of the combatant arms under wartime conditions. 
In the transition period following World War II the training desir- 
able for this preparation has not been stressed. We have relied on 
the fact that most of our Regular Army officers had received ample 
training during the last war period. The changing concept of future 
warfare, organizational changes, and the constant development of 
new weapons of offense and defense make it advisable to bring these 
more experienced officers up to date. In the Regular Army Medical 
Corps we have an ever-increasing number of physicians who do not 
have war experience. 


Beit reveal that of our history and that of other great nations 


1 Surgeon General, U. S. Army. 
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The unique features of medical practice required for the main- 
tenance of health, prevention of disease and injury, and the care and 
rehabilitation of casualties under wartime conditions should be an 
important part of every medical officer’s training. Orientation 
courses and other training in these subjects should be given early in 
a medical officer’s career. This training is in addition to the usual 
residency and practical studies leading to proficiency in curative meth- 
ods and toward certification by an American specialty board although 
it is believed that when it is properly developed the two will be 
closely intermingled. This type of trainiag should increase a doctor’s 
competence and appreciation of the professional requirements needed 
in a medical service during war. 

There should be an early close correlation of professional medicine 
and the elements of administrative, staff, and command duties. By 
intelligent exposure doctors will undoubtedly emerge with special in- 
terest and talent in administrative, staff, and command work. They 
should be encouraged. These officers should be allowed to specialize, 
receiving opportunity for recognition and advancement equal to those 
of officers in any other chosen career field. With this concept in mind 
we should expect our specialized medical field personnel to be better 
trained and more actively interested in the aspects of military medi- 
cine. Conversely, our specialists in curative and preventive medicine 
would know the specific phases required in war and be reasonably 
well versed in medical field duties dealing with administration, staff, 
and command. 

Using the previously described methods, we hope to develop capable 
medical officers for field duty with a constructive interest in their field 
of endeavor. This should give adequate medical support to field 
commanders and provide trained personnel for medical services in 
the field. F 

In order to aid us in meeting this need, authorization has been se- 
cured to start the Medical Department Company Officers’ Course this 
fall. Phase I of this course will be given at the Medical Field Service 
School, Brooke Army Medical Center, Fort Sam Houston, Tex., and 
Phase II at the Army Medical Department Research and Graduate 
School, Washington, D. C. Phase I will open 5 September 1950 and 
close 2 February 1951. Phase II will open 12 February 1951 and 
close 29 June 1951. In addition to medical officers, dental, veteri- 
nary, and Medical Service Corps officers will attend Phase I. Only 
medical officers will attend Phase IT. 

It is planned that each officer entering the Medical Corps will have 
the opportunity of taking this course. Phase I will provide basic 
branch training to officers so that they will be thoroughly grounded 
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in the duties and responsibilities appropriate to company grade Medi- 
cal Department officers. Phase II will provide instruction in the 
unique aspects of military medical practice required to supplement 
basic medical knowledge in the prevention, treatment, and rehabilita- 
tion of casualties as they occur in war. 

This course should come as early in an officer’s career as possible, 
preferably immediately after he has been commissioned in the Regular 
Army. The course should be followed by a period in which he can 
apply his instruction. During this period, which will usually not 
exceed 2 years, his duties may include assignment to a tactical medical 
unit. While undergoing this training in Army field medicine, he will 
learn the matériel and personnel means with which he will have to 
work in fulfilling his mission as an army field surgeon in the medical 
command and staff career. He will become acquainted with the rudi- 
ments of the tactics of the unit with which he serves. Most important, 
he will be learning to practice his profession under field conditions. 


Later, between his fifth and twelfth years of service, each officer 
will have the opportunity to attend the advanced course at fhe Medical 
Field Service School, Brooke Army Medical Center. This course 
is designed to provide instruction in the light of war lessons and mod- 
ern developments to insure effective development of all Medical De- 
partment units within the framework of the Department of the Army. 
Efficient medical support of military forces includes orientation in 
the organization and employment of divisions, corps, field armies 
and the related medical, dental, and veterinary services. Instruc- 
tion is presented primarily from a staff and command viewpoint. This 
may be followed by a tour of duty as a division or corps surgeon, or 
duty in the office of an army or theater surgeon, or in the medical 
section of the Office, Chief of Army Field Forces. 

The atomic era is here with its possibilities for producing enormous 
numbers of military and civilian casualties. This demands that every 
Regular Army Medical Department officer be fully trained in the 
peace years in the procedures applicable to the medical control and 
supervision of large scale disasters. 

It is anticipated that enough officers to fulfill all requirements will 
become interested to the point of electing Army Field Medicine as 
acareer. In peacetime only a few specialists in this field are required. 
They will consist of carefully selected officers who wish to follow this 
course and who show special aptitude for it. The career contem- 
plated for medical command and staff officers will consist of attendance 
at certain service schools whose courses are of particular interest to 
the Medical Department. Specifically these are: (a) The Medical 
Field Service School; (6) The Infantry School at Fort Benning, Ga., 
The Artillery School at Fort Sill, Okla., or the Armored School at 
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Fort Knox, Ky.; (c) a post-graduate course in preventive medicine 
at the Army Medica] Department Research and Graduate School; (d) 
The Command and General Staff College at Fort Leavenworth, Kans., 
(e) The Armed Forces Staff College at Norfolk, Va.; (f) The Army 
War College, The Industrial College of the Armed Forces; and (qg) 
The National War College. 

These school periods will be alternated with applicatory tours of 
duty with field medical units and refresher professional assignments 
in Army hospitals. This last item is considered of particular im- 
portance, for it is essential that medical command and staff officers 
keep fully abreast of every element of medical progress. Final goals 
for these officers will be such assignments as army or theater sur- 
geons, instructors at one of the special or general service schools, duty 
in the medical section of the Office, Chief of Army Field Forces, or 
in one of the divisions of the Surgeon General’s Office, or similar 
staff positions. 

This is a brief outline of the instruction and training that is planned 
in order tg prepare medical officers for their duties in Army Field 
Medicine. It also outlines in general the career that will be offered 
to those few carefully selected officers who show special aptitude and 
a desire to specialize in Army Field Medicine. 


Fro SV 
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Fundamentals in the Use and 
Preservation of Homogenous Bone 


Georce W. Hyatt, Lieutenant (MC) U. 8. N2 


HE present-day use of preserved grafts of homogenous bone 

was fostered by Bush and Garber (3) in 1945. The large num- 

ber of bone banks in existence today attests to their clinical value. 
There is little doubt that the principles of bone preservation and the 
surgical application of preserved bone is a permanent although, as 
yet, undetermined advance in orthopedics. 

The physician in charge of a bone bank who does not appreciate 
the fundamentals of supervision will find that not only will such a 
bone bank fail to be of value, but also that the clinical failures that 
will occur may greatly delay acceptance of a fundamentally satisfac- 
tory procedure in orthopedic surgery. 

One major disadvantage of the present-day methods is the lack of 
unequivocal control of the asepsis of the deposit. The culture of a 
single specimen is inadequate and proper bacteriologic determination 
requires culture of the entire bone graft. Therefore, some institu- 
tions rely solely upon donor wound healing as the criterion for an ac- 
ceptable bone deposit. Both of these methods have disadvantages but 
they have proved to be clinically worthwhile in the hands of many 
surgeons. 

The development of a simple method of sterilizing bone grafts 
which would not materially damage the osteogenetic properties of the 
deposit or so alter it as to make it unsatisfactory in osteosynthesis 
would be a signal advance. 

It is estimated that although frozen homogenous bone is approxi- 
mately 15 to 50 percent slower in final healing than its autogenous 
counterpart, the end results are identical (7). Key (2) observed 
that procurement of an autogenous bone graft increases the gravity 


1 Orthopedic Service, U. S. Naval Hospital, National Naval Medical Center, Bethesda, 
Md. 
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of the operative procedure about one-third. The experimental and 
clinical work relating to homogenous bone grafts by Bush and Garber 
(2), Wilson (4), Walsh (5), Lipscomb (6), Weaver (7), Reynolds 
and Oliver (8), Inclan (9), and Zimbron (70) indicated that the 
present methods of chemical and refrigerative preservation are most 
satisfactory. However, these present-day methods of bone preserva- 
tion are only milestones in the quest for a bone graft substitute that 
will be perfectly and quickly revascularized, completely acceptable 
to the host, and readily available. 
HISTORY 


In 1867 Ollier (77) published his treatise on bone formation. His 
experimental and clinical observations are the basis of autogenous 
bone grafting as we know it today. We find the first reference to the 
value of refrigeration in the preservation of bone when he determined 
that temperatures of less than —16° C. (3.2° F.) delayed putrefac- 
tion of bone. He also found that rabbit bone kept at —1° C. (30.2° 
F.) gave a growth of bone four times greater than that of rabbit bone 
kept at 5° to 10° C. (41.0° to 50.0° F.). He also commented on the 
practicality of using cadaver bone in human bone grafting. 

Tuffier (72), in 1910 and 1911, preserved, in an ordinary ice box, 
pieces of human fat, bone, cartilage, and peritoneum which had been 
placed in petrolatum. Although there are several references in this 
older literature to the clinical use of this refrigerated human cartilage 
and peritoneum, it was noted that portions of dog periosteum, which 
had been kept in cold storage for from 24 to 48 hours, when trans- 
planted under the skin of the chest of another dog would produce bone. 


In this same period Albee (74) published one of the first standards for 


the preservation of homogenous grafts; the graft was to be either 
immersed in petrolatum or wrapped in sterile petrolatum gauze and 
placed in storage at a temperature of 4° to 5° C. (39.2° to 41.0° F.). 
He considered freezing undesirable as “the resultant contraction and 
expansion damage the cellular content of the graft” (75). Fresh and 
cadaver bone were successfully used after chilling for from 24 to 48 
hours. That these principles have gained partial acceptance in ortho- 
pedic centers can be verified by their inclusion in the Medical Manual 
No. 4, Military Orthopedic Surgery (World War I). 

In 1918, Groves (76) reported that there had been sufficient success 
in the use of chilled homogenous grafts to justify their employment 
in selected cases if the correction of a defect included all or part 
of the cartilagenous articular surface of the long bones. He noted 
that such a graft should have the articular configuration necessary 
for proper modeling and recommended that the graft be obtained 
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from a cadaver free from infectious disease; preferably one whose 
death was caused by trauma. After the graft was taken, it was to be 
cultured and placed in a sterile receptacle in an ice chest and after 
24 hours, if the culture was negative, the graft could be used. These 
concepts are remarkably parallel to the present use of frozen cadaver 
bone. 

The recommended practices of Albee and Groves did not seem to 
gain general acceptance, possibly because of the difficulties of pro- 
curement and of preservation. No further reports on the clinical 
use of bone preserved by chilling or freezing appeared in the litera- 
ture until late in World War II. 

In 1934, Keith (/7) noted “survival” of some cells with new bone 
formation, following immersion of fragments of dog bone for 10 
minutes in liquid air. A similar result was obtained with implanta- 
tion of dog carpal and tarsal bones frozen for 10 minutes in liquid air. 


Between 1931 and 1937, Orell (78) published his work on preserved 
heterogenous bone. He defined os purum as bone which, through a 
lengthy physiochemical process, was freed of fat, connective tissue, 
and protein; however, it was not entirely freed of all collagenous 
matrix. Os novum was then produced by subperiosteal implanting 
with subsequent grafting after 1 to 2 months. 

In 1937, Smith (79) reported two successful homogenous grafts in 
nonunion of fractures in osteogenesis imperfecta. The bone was re- 
frigerated for preservation and autoclaved immediately before use. 

Inclan (9) in 1942, was the first to utilize refrigeration in the pre- 
servation of homogenous bone for an appreciable number of bone 
grafts. He utilized these preserved homogenous grafts in 8 cases, 
« of which were successful; preserved autogenous bone was used for 
the remaining 46 grafts. The transplant was placed in a sterilized 
glass container and covered with the patient’s own blood or that of 
a donor of the same group. The maximum preservation time was 63 
days. The minimum was 3 days and good or excellent results were 
obtained in approximately 75 percent of the cases. 

In 1942, Smith (20) emploved homogenous bone refrigerated 18 
days with apparently satisfactory results. 

The advent of better refrigeration methods and the mass produc- 
tion of antibiotics proved to be a great stimulus to bone graft surgery 
and resulted in the increased use of frozen bone transplants. 


A type of frozen-bone bank was initiated by Bush and Garber (3) 
(21) in 1945. It was prompted by a need for additional bone for 
orthopedic procedures involving extensive spinal fusions for severe 
scoliosis, low back disorders, filling of bone cysts, and the replacement 
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of other benign defects in bone. At first, bone was preserved at 
temperatures ranging from —2° to —5° C. (28.4° to 23.0° F.) ; how- 
ever, it was observed that bone could be preserved for only 2 or 3 
weeks. Following experimental] studies in animals it was found that 
—24° C. (—11.2° F.) was probably the optimum temperature for 
prolonged preservation of bone for grafting purposes. In 126 pro- 
cedures in which the frozen homogenous graft was used, they noted 
2 infections, 1 fracture of an onlay graft, and 1 failure because of 
inadequate soft tissue coverage. In an effort to maintain strict asepsis, 
the fresh graft (without preservative) was placed in a double jar (a 
small jar within a large one) and covered with a sterile rubber dam. 

Subsequently, Wilson (4) reported 30 surgical procedures in which 
fresh bone without preservative added was placed in a single sterile 
sealed jar and frozen at —22° to —30° C. (—7.6° to —22.0° F.). No 
infections were reported and in all cases “its behavior seemed to be 
identical to that of the fresh autogenous bone.” At a later date, 
Wilson reported over 200 cases of the clinical use of frozen bone with 
satisfactory results; the infection rate was approximately 2 percent. 

Walsh (5), working independently, presented a similar method of 
preserving bone by refrigeration. This work is the best review of 
the fundamentals of the use of freezing temperatures in the prolonged 
preservation of bone. 

The impetus given to the use of frozen bone by the previous workers 
cannot be underestimated. In 5 years, the bone bank has grown from 
an experiment to an established orthopedic practice, even though the 
indications for the use of frozen bone are subject to limitations. 


THE ACTION OF REFRIGERATION IN THE PRESERVATION OF BONE 


According to Walsh (5) the changes which occur in stored bone may 
be classified into two groups: (a) biochemical changes in the activity 
of the enzymes of the bone itself; and (6) changes due to the action 
of putrefactive bacteria. To this may be added (c) changes in the 
bone due to mechanical action of freezing. 

Lipscomb (6) has demonstrated that alkaline phosphatase activity 
is demonstrable after 2 to 3 weeks of bone storage at temperatures of 
—10° ©. (14.0° F.). Gross, histologic, and chemical examinations 
following experimental procedures in rabbits indicate that the ac- 
tivity of this enzyme has no notable effect upon the final healing of 
the frozen bone graft. Frozen specimens examined grossly, micro- 
scopically, and by olfaction revealed no evidence of putrefaction. 
Weaver (7) who has used frozen homogenous bone successfully after 
308 days’ storage in an ordinary ice-cream cabinet noted no gross 
changes. Walsh found that bone removed aseptically from an ampu- 
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tated limb and stored for 10 months at —22° C. (—7.6° F.) revealed 
no gross changes. 

It is possible that partial protein denaturation occurs in the bone 
as a direct result of freezing. Hardy (22) observed that gels, which 
were singularly refractive to polarized light previous to freezing, 
became doubly refractive during the frozen state. It is known that 
“freezing and thawing alter the configuration of colloidal systems 
whether gels of sols and the resulting structures depend upon the 
rate of freezing” (23). This is evidence that the colloidal molecular 
structure impairment is permanent. In a bone transplant, autogenous 
or homogenous, it is possible that the organic fraction of the calcium 
proteinate may be an important factor in facilitating the subsequent 
revascularization of the graft. Perhaps freezing alters the osseous 
protein and if we consider that the majority of all transplant grafts 
die, this may explain the estimated 15 to 50 percent delay in healing 
after the use of frozen bone grafts. Moran (23) has noted that the 
temperature at which the mixture of colloid and ice forms must be 
lower than the external temperature due probably to the low dif- 
fusibility of the colloid complexes. Hardy (22) found that gels at 
65.6 percent concentration could not be made to freeze. 

These observations have been applied to frozen bone on the basis 
that bound water is intracellular and cannot be frozen; and interstitial 
water is not so bound to protein and hence can be frozen (22). Further 
the internal] friction increases as the colloid concentration increases 
and as the temperature falls. This is the result of the inability of 
ice-forming sources to overcome internal friction (22) and this pro- 
hibits intracellular freezing. Stiles (24) believes that the cellular 
death of the tissue kept at freezing temperature occurs because of 
formation of ice crystals which alter the space relation of the phases 
constituting the normal colloid complex of protoplasm. 

On the basis of the foregoing, we may conclude that, at the usual 
bone bank temperatures, freezing of bound water does not occur nor 
is there serious protein denaturation, and since the potential value of 
any graft conceivably exists in the protein fraction of the calcium 
proteinate, the physiologically important protein fractions of the 
donor bone are preserved. This explanation may be the reason that 
bone grafts can be preserved by freezing (fig. 1) and in addition offers 
an explanation for the delay in final bone healing when using frozen 
bone. 

Strumia, McGraw, and Reichel (25) have given additional proof 
of the relationship of cold to colloid preservation by demonstration 
that, under refrigeration, it is possible to retain the physiochemical 
properties of complex colloids. The essential conditions are rapid 

890707°—50-——2 
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Figure 1—A typical bone bank. 


freezing, maintenance of a temperature below — 15° C. (5.0° F.), and 
rapid thawing followed by a quick warming to 98° F. They also 
stated that plasma stored at 4° C. (39.2° F.) gradually lost the entire 
protein fraction; however at —15° C. (5.0° F.) this did not occur. 
Finn (27) has shown that the protein of juice of muscle stored at — 1° 
to —3° C. (30.2° to 26.6° F.), underwent denaturation of protein up 
to 10 percent of the volume. If muscle juice was stored at —20° C. 
(4.0° F.), only 1 percent was denatured; this occurred early and re- 
mained constant up to 75 days. Of course, bone protein is not exactly 
the same as that of blood and muscle juice, however, fundamentally 
similar proteins tend to follow the same chemical laws. 

It appears, therefore, that the optimum temperature for prolonged 
bone preservation is in a range with a minimum of —15° C. (5.0° F.) 
and the maximum so much colder that it is yet to be determined. 


EFFECT OF REFRIGERATION ON BACTERIA 


Haines (26) has demonstrated that the critical zone for bacterial 
survival lies in the temperature range of —1° to —2° C. (30.2° to 
28.4° F.). The date of death at —1° C. (30.2° F.), was definitely 
more rapid than at —5° C. (23.0° F.) ; there was little variance in the 
death of the bacteria evaluated. No evidence has been presented that 
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a bactericidal effect is associated with the rapidity of the freezing 
process. The sensitivity of bacteria to cold varies greatly; for ex- 
ample, a suspension of Bacillus pyocyaneus frozen rapidly to —70° 
C. (—94.0° F.), when thawed showed that approximately 80 percent of 
the organisms had been killed. Similar treatment of Bacillus 
mesentericus (a spore-former) killed none. 

Turner (28) has demonstrated that spirochetes are only slightly 
adversely affected by temperatures as low as —78° C.; however, at 
higher temperatures, — 10° to —20° C, (14.0° to 4.0° F.), loss of the 
spirochetes occurred during storage periods. 

As a rule, viruses placed in glycerin and maintained at freezing 
temperatures will remain virulent for a number of weeks; however, 
there seems to be a considerable fall in titer from that of the fresh 
specimens. Viruses, such as human influenza, yellow fever, and cer- 
tain types of encephalomyelitis when frozen and maintained at —78° 
C., have substantially the same titer after 6 months. 

The personal experiences of the author and Dr, A. D. Kenton? 
showed that stock cultures of hemolytic Staphylococcus aureus and 
hemolytic streptococci when placed in the bone bank and kept at —20° 
to —30° C., revealed a heavy growth of organisms when cultured at 
weekly intervals for 4 weeks and monthly intervals for 6 months. 


From this evidence, it is apparent that the temperature required for 
adequate bone preservation is bacteriostatic and probably mildly 
bactericidal. 


THE EFFECT OF REFRIGERATION ON MALIGNANCY 


The transmission of malignancy by inoculation from one human 
to another has not, to the author’s knowledge, been conclusively 
proved. The effect of cold upon the transmissibility of human malig- 
nancies could not, therefore, be evaluated in the light of clinical 
experience. 

For this reason we have turned to the noteworthy results of the ex- 
perimental surgeons. Breedis, Barnes, and Furth (29) have demon- 
strated the viability of mouse sarcoma frozen at —30° to 70° C., for 
56 days. Their findings indicated that the transmission of leukemia 
and tumors in frozen tissue is Gue to the survival of neoplastic cells. 
Mider and Morton (30) using strains of sarcoma and carcinoma found 
that after freezing rapidly at —74° C., carcinoma transplants gave 45 
to 50 percent successful results and the sarcoma gave 85 to 90 percent 
successful results. Klinke (37) observed that transplantable sarcoma 
and carcinoma would grow after freezing to —250° C. Greene (32) 
believes that the transfer of bone or any other tissue from a cancer 


2 New England Deaconess Hospital, Boston, Mass. 
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patient to a normal person carries with it the danger of transferring 
malignant cells (even if the selected bone is apparently well away from 
the primary malignancy) and that some malignant osteogenic tumors 
kept at —25° C., will survive and grow when transplanted to animals. 
Since many patients who have a malignancy may have segments of 
normal-appearing bone removed during the course of definitive or 
palliative surgical procedures, the previous admonition is timely. 
Coley and Higinbotham (33) have used normal-appearing ribs re- 
moved during thoracotomies for mediastinal tumors (the majority of 
which were malignancies) in 16 cases with no unsatisfactory results in 
short-term follow-ups. 


THE MERTHIOLATE BONE BANK 


This method for the chemical preservation of homogenous bone was 
developed by Reynolds and Oliver (34). It is similar to the method 
used for the successful preservation of cartilage. The bone is re- 
moved aseptically at operation or autopsy; all soft tissue is removed, 
the marrow cultured, and the bone transplant is then placed in an 
aqueous solution of 1: 1000 merthiolate for 2 weeks. The bone is then 
removed from the antiseptic solution, recleaned and recultured under 
aseptic conditions. This step is necessary, for the mode of action 
of the antiseptic is protein coagulation and considerable glutinous 
debris accumulates. The bone is then placed in a 1: 5000 solution 
of merthiolate which is changed monthly or biweekly for the purposes 
of cleanliness. After two negative cultures, the graft may be used. 
Reynolds and Oliver (8) found that grafts preserved in merthiolate 
solutions were morphologically similar to autogenous grafts preserved 
under similar conditions and in some respects were better than frozen 
grafts. In 71 cases in which the merthiolate grafts were used, 42 were 
reported successful. The advantages of this method lie in its ready 
availability, its inexpensive material, and its simple space require- 
ments. It is also being used in those cases in which infection may 
recur (35). 

The writer believes the following considerations are to be noted: 
(a) Transferring the bone from a 1: 1000 solution to a 1: 5000 solution 
of merthiolate can be compared to transfer from a distinctly bacteri- 
cidal solution to a much less bactericidal solution. (6) The bone is 
subsequently removed from the 1: 5000 solution biweekly for cleaning 
purposes and thus exposed to the open environment and, just as in 
other operative procedures, contamination is possible. (¢) Cultures 
of bone fragments are not considered to be adequate evaluations of 
the possible contamination of the deeper portions of any bone. The 
antiseptic action of the mercurial is dependent upon its ability to 
coagulate protein. This results in a surface film of protein coagulum 
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which permits minimal surface penetrations and is easily washed off. 
The antiseptic value of this bone is questionable when it is placed in 
the host for the protective and antiseptic-impregnated surface film 
is usually washed off as a preliminary to surgical installation. 

The value of such mercurials apparently is in their preservative 
actions and their slight to moderate bactericidal value for the protein 
coagulum is not only bactericidal but may act as a seal preventing 
excessive tissue dehydration. 












THE SURGICAL USE OF PRESERVED BONE GRAFTS 





Frozen bone is most commonly applied in the form of chips, slivers, 
and crumbs. These are of value in such procedures as fusions for 
scoliosis, severe instability of the lumbosacral articulations, and 
spondylolistheses. In addition, the implantation of cancellous and 
cortico-medullary crumbs as an adjunct to fracture treatment by in- 
ternal metal fixation is a growing practice. This is in keeping with 
published reports of satisfactory chip-graft results in the experimental 
animal as well as in man. To date, no experimental evaluation of 
large preserved homogenous grafts has been reported. Accordingly 
the use of this type of cortical grafts has not enjoyed the popularity 
of the smaller cancellous graft. Weaver (7) has used corticomedul- 
lary preserved bone grafts with equivocal results in some cases. One 
fundamental to be learned from the preceding is that frozen grafts 
should not be expected to perform well physiologically when fresh 
grafts have previously failed under similar circumstances. 














DISCUSSION 










The disadvantages of preserved homogenous bone grafts are: 
(a) Preserved grafts are not satisfactorily revascularized nor as 
much of a host stimulus as are the autogenous counterparts. (b) Some 
orthopedic surgeons fear that these preserved graft substitutes will 
not be adequately revascularized and that, if revascularized, the grafts 
may not be as acceptable to the host and will “melt away” as does 
human homogenous skin grafts. (¢) Other groups believe that not 
only is it undesirable to take bone from the same patient but also 
that the free and easy access of bone replacement may prompt unnec- 
essary surgery. (d) Some surgeons consider that the present clinical 
indications are not inclusive enough to warrant the expense of bone- 
bank equipment and the assignment of personnel. (¢) The shortage 
of qualified personnel to assume the responsibilities and duties of 
administration of a bone bank and, in addition, the necessity of 
training technicians is, at present, a very practical disadvantage. 
(f) The lack of standardization of indications, methods, and forms 
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for bone-bank deposits and withdrawals, necessitates considerable loss 
of time of qualified personnel. 

Basically, it is proved that the smaller sections of preserved bone 
are not only physiologically acceptable but also they are completely 
albeit slowly revascularized. Since the concept of the bone bank over 
5 years ago, there have been no reports indicating graft disappearance 
or “melting” other than that expected with comparable fresh autog- 
enous graft. The infection rate has not exceeded that expected from 
any other orthopedic procedure. Wilson (4) reported infections in 
2 percent in over 200 consecutive cases in which frozen bone was em- 
ployed. In our experience, the use of a frozen-bone graft with minimal 
soft-tissue dissection at the operative site is of noteworthy value. Not 
only has the average operating time been shortened by at least 30 
percent but there is less postoperative pain, and the need for sedatives 
is proportionately diminished. The convalescence is shortened since 
there is only one operative site to consider. The chronic pain which 
often characterizes donor sites is now no problem. Supportive meas- 
ures, such as blood transfusions, that were previously routine in 
major bone-grafting procedures, are now the exception rather than 
the rule. 

CONCLUSIONS 


Frozen bone appears to serve the functions demanded of an osteo- 
plastic transplant and has additional values also, for it acts not only 
as a “filler” for an osseous defect but it also stimulates active bone 
formation on the part of the host. It may serve the demands of osteo- 
synthesis and, in addition, stimulate osteogenesis. While frozen 
homogenous bone is not revascularized as well as its fresh autogenous 
counterpart and, in the frozen cortical homogenous grafts, the delay 
may be considerable (7), it will ultimately be identical with the host. 
These factors limit the clinical indication for preserved bone. 


The smaller orthopedic institutions would benefit by watchful wait- 
ing until development of the present trends in the use of frozen-bone 
grafts which is having a major trial in the larger institutions. As 
results are published, the acceptance or rejection of the use of 
preserved homogenous bone could then be made to fit the needs. 


The future of the use of preserved bone, if scientifically controlled, 
vigorously pursued, and applied with considered and mature surgical 
judgment, may prove to be of value to every orthopedic surgeon. 
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Osteitis Fibrosa Cystica of the Rib 


Tuomas B. Wiper, M. D.’ 
JOSEPH M. MILLER, M. D.’ 


RIMARY tumors of the ribs are rare in contrast to metastatic 
P lesions. All types of primary osseous and cartilaginous growths 

which affect other bones may be found in the ribs. Harper (7) 
reviewed the literature on primary, benign tumors of the ribs and 
found only 87 cases; these included 60 chondromas, 11 giant cell 
tumors, 9 fibromas, and 7 osteomas. He added one case of chondroma 
and one case of myxomatous degeneration of a chondroma or latent 
bone cyst that he considered a form of osteitis fibrosa cystica. 
Schlumberger (2) recently reported 67 patients with fibrous dysplasia 
involving a single bone, 29 of whom had a lesion in a rib. 

The diagnosis of a solitary tumor of the rib is often difficult. The 
history of the patient varies; the patient may complain of pain or 
may be asymptomatic. Physical examination may be unrevealing as 
the tumor may not be palpable. A careful search for a primary tumor 
should be made in all parts of the body. Often, the tumor is discov- 
ered when a roentgenogram of the thorax is made. Whenever a 
tumor of a rib is found it should be considered malignant until proved 
otherwise. The following examinations should be made: a careful 
study of the formed elements of the blood; the value of the serum pro- 
teins, serum calcium, blood phosphorus, and plasma alkaline phos- 
phatase should be determined; a serologic test for syphilis should be 
made; and the urine should be tested for Bence-Jones protein. A 
roentgenologic survey of the skull, vertebrae, pelvis, and long bones 
to find other tumors is extremely valuable in making a diagnosis. If 
the results of these examinations are negative, a resection of the rib 
extending beyond the neoplasm should be performed. 

We have studied three patients with isolated rib lesions. In each 
patient, a diagnosis of osteitis fibrosa cystica or fibrous dysplasia was 
made. 


1 San Francisco, Calif. 
? Fort Howard, Md. 
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CASE REPORTS 


Case 1.—The patient, a 19-year-old Negro, was returned from overseas be- 
cause of a psychoneurosis. He did not have any symptoms referable to his 
chest, and no tumor was palpated in the thoracic wall. A routine roent- 
genogram of the thorax (fig. 14) disclosed normal lung fields and a tumor 
measuring 5 by 2.5 em. in the right sixth rib in the posterior axillary line. The 
cortex of the rib was greatly expanded. The central portion of the tumor was 
radiolucent with numerous, small trabeculations dividing the space into com- 
partments. A roentgenographic skeletal survey was made but no other lesions 
were found. The laboratory findings were normal. 





Figure 1—Case 1. (A) Roentgenogram of the thorax showing cystic lesion in 
right sixth rib. (B) Roentgenogram of the specimen. (C) Longitudinal sec- 
tion of the specimen. 


Thoracotomy, with resection of about 10 em. of the right sixth rib, including 
areas beyond the tumor, was performed. The affected rib was exposed in the 
posterior axillary line and the bone, the adjacent intercostal bundles, and the 
underlying pleura were explored. 

The postoperative course was complicated by subcutaneous emphysema and a 
small amount of atelectasis in the middle lobe of the right lung and the lower 
lobe of the left lung. After coughing and expectoration of tenacious sputum, 
aeration became complete. The wound healed uneventfully. 


On gross pathologic examination, the resected portion of the rib was found 
to be about 10 cm. long. It presented an expansile central portion with a spindle 
deformity of the rib to about three times the normal diameter (fig. 1C). On 
section, the bone was soft, the cortex thin, and at the greatest diameter looked 
as though the rib was fractured and partially healed. The central portion of 
the tumor was occupied by a soft gray mass, and arranged in convolutions about 
more vascular cores. The tumor was in the expanded central area of the rib 
and the resection extended beyond the tumor. A roentgenogram of the specimen 
is shown in figure 1B. Microscopic examination of the tumor revealed an in- 
tense, loose fibrosis of the medullary spores, with active osteoplasis and no 
evidence of new bone formation. Foci of osteoplastic giant cells were seen, 
and in these areas the tissue was slightly more compact and contained numerous 
polymorphonuclear neutrophils. No evidence of carcinoma was found, 

Case 2.—The patient was a 37-year-old white soldier who was transferred to 
a general hospital with a diagnosis of mild myocarditis. The patient had suffered 
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a compressive injury of the thorax 19 years previously and had received treat- 
ment for a fracture of a rib at that time. 

No tumor was palpated in the thoracic wall. No cardiac disease was found. 
The laboratory findings were normal. A roentgenogram of the thorax (fig. 24) 
revealed normal lung fields and a large cystic area in the left seventh rib 
near the posterior axillary line. No destruction of the cortex was seen, but the 
upper corner of the cortex seemed to be broken, apparently from pressure. A 
roentgenographic skeletal survey did not reveal any other tumors. 

Thoracotomy with resection of about 20 cm. of the left seventh rib was per- 
formed. The rib, adjacent intercostal bundles, and the underlying pleura were 
removed in one mass. The postoperative course of the patient was complicated 
by an attack of bronchitis that responded to penicillin. The wound healed un- 
eventfully. 

The specimen consisted of a segment of rib about 20 cm. long, the center of 
which was occupied by a spindle-shaped, symmetrically expanding mass (fig. 
2B). The cortex of the bone seemed to be normal in thickness. The medullary 
cavity was occupied by a soft, gray-pink mass containing numerous spicules of 
bone. The gross configuration of the tumor was not remarkable. The tumor 
filled the expanded portion of bone evenly and extended into the shaft of the 
bone in both directions. A roentgenogram of the specimen is shown in figure 
2C. Microscopic examination revealed the marrow cavity to be completely filled 
with intermingling sheaths of fibroblastic cells having a large number of coagu- 
lose processes. There was some evidence of osteolysis and more evidence of the 
formation of new bone along preexisting trabeculae. Mitoses were not seen. 
The cortex of the rib was not infiltrated or perforated. 





Figure 2.—Case 2. (A) Roentgenogram of the thorax showing cystic lesion in 
left seventh rib. (B) Longitudinal section of the specimen. (C) Roentgeno- 
gram of the specimen. 


Case 3.—The patient, a 23-year-old Negro, was returned from overseas because 
of pain of increasing severity in the anterior portion of the right side of the 
chest over the costal margin. The pain which was present during rest was ag- 
gravated by exercise. A slight, nonproductive cough had been present for about 
4 months. The patient had suffered a compressive injury to his chest in an 
automobile accident about 3 years previously. 

Physical examination was essentially normal except for moderate tenderness 
over the right seventh rib in the anterior axillary line. No tumor was palpated 
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Figure 3.—Case 3. (A) Roentgenogram 
of the thorax showing cystic lesion in 
right seventh rib. (B) Longitudinal 
section of the specimen. (C) Roent- 
genogram of the specimen. 


in the thoracie wall. The laboratory findings were normal. A roentgenogram 
of the chest revealed normal lung fields and an area of cystic expansion in the 
right seventh rib in the anterior axillary line (fig. 34). The cortex of the 
bone around the tumor was thin and numerous, small, fine trabeculations of bone 
were present within the expanded area. The process seemed rather sharply 
demarcated and involved a segment of bone about 5 cm. long. No break in the 
cortex was seen and no soft tissue mass was present. A roentgenologic skele- 
tal survey did not disclose any other tumors. 

Thoracotomy with resection of about 12 cm. of the right seventh rib, including 
an area extending beyond the tumor, the adjacent intercostal muscle bundles, and 
the underlying pleura was performed. The postoperative course was complicated 
by a moderate pneumothorax, but reexpansion of the underlying lung was rapid 
and complete. A slight atelectasis was seen in the lower lobe of the left lung but 
this cleared rapidly. The wound healed uneventfully. 


The resected portion of rib was about 12 em. long (fig. 3B). Near one end and 
opposite the cartilaginous insertion was a cystic cavity with smooth walls that 
contained a small amount of clear, yellow fluid. The marrow was fibrous for a 
distance of about 8 cm. but was otherwise normal. Roentgenograms of the speci- 
men are shown in figure 3C). Microscopic examination revealed a loose mat of 
stellate cells having long processes and separated by a loose, fine, fibrous sub- 
stance that completely replaced the marrow. Moderate osteolysis and osteoclasis 
were present. The cortex was thin and the periosteum had an appearance not 
unlike that of the tumor, but was more compact. No mitoses were found. In 
the central portion of the mass was a cystic space lined by a thin, flat, single 
layer of fibroblasts. The surrounding area was composed of compressed tumor 
stroma in which there were areas of recent hemorrhage. A section taken through 
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the osteochondral junction showed the medullary lesion to be sharply demarcated 
from the normal marrow, but the tumor seemed to be present under the peri- 
osteum at this point, and extended to the area of cartilage. 


DISCUSSION 


The three lesions that have been described have no connection, with 
those encountered in the generalized type of osteitis fibrosa cystica 
caused by adenoma or hyperfunction of the parathyroid glands. The 
term osteitis fibrosa has been loosely used to refer to all types of bone 
cyst. With a better understanding of the underlying pathologic 
changes it has been possible to isolate the particular type of lesion 
under discussion from the heterogeneous group loosely referred to as 
osteitis fibrosa cystica. The prime factor in the production of these 
lesions appears to be trauma. A history of compressive injury to the 
thorax was obtained in cases 2 and 3. 


A consideration of these three lesions reveals that the fundamental 
changes are those observed in the ordinary repair of bone with a 
slightly different phase being seen in each case. Geschickter and 
Copeland (3) (4) (5) have presented the main phases of the problem 
in their articles on osteitis fibrosa and giant cell tumor. They con- 
sider trauma a primary cause of those lesions that arise at a point just 
beneath injured cortex. The trauma impedes the supply of blood com- 
ing from the cortex and produces a subperiosteal hematoma. This 
factor creates a need for collateral circulation by the medullary cavity 
to open up new channels in bone for the budding capillaries. The 
same authors state that this increased osteoclastic activity, in an area 
where the osteoclasts are already unusually active in the role of new 
bone construction occurs just at the time when the undernourished 
cortical bone is undergoing necrosis. Thus an imbalance between bone 
destruction by osteoclasis and the formation of new bone that would 
normally proceed from the active cortex is present. Where the defen- 
sive reaction of the bone is poor as in the epiphysis, an unchecked 
hyperplasia of the giant cells occurs and tissue characteristic of a 
giant cell tumor results. In the metaphysis where the reactive cortical 
bone is thick and vascular and the tissue reaction can overtake the 
osteoclasis, an arrested lesion may result which exhibits the various 
stages of osteitis fibrosa, with and without the formation of cysts. 
The giant cell tumor of the epiphysis is a lesion in which the healing 
tendency is not present while the osteitis fibrosa represents an advanced 
healing stage of bone following trauma. Geschickter and Copeland 
(5) state that a similar reaction may occur in the small or flat bones 
with the production of a spindle cell variant of a giant cell tumor. 
Spatial limitations bring the tumor almost immediately into relation 
with cortical bone on all sides and an early defensive reaction that 
exhibits itself microscopically as a fibrous proliferation, resulting in a 
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so-called spindle cell variant of a giant cell tumor, occurs. The tend- 
ency toward repair, however, although invoked early, is not so distinct 
as in the shaft of the long bone where the cortex is thicker and more 
active. A partial healing process is present. 

In osteitis fibrosa, the ordinary bone marrow is replaced by fibrous 
tissue containing ovoid and spindle cells and, in some cases, many 
blood vessels. This vascular connective tissue may assume the ap- 
pearance of ordinary fibrous tissue or have a whorled arrangement. 
Numerous scattered foci of new bone may be present. Areas of giant 
cells are found when the proliferative processes are most active. Evi- 
dence of hemorrhage may be seen. These findings are those of a heal- 
ing reaction in bone. Geschickter et al. (3) write that varied micro- 
scopic appearances, depending on the type of bone affected, the specific 
site of a long bone involved, and the age of the patient, will be seen. 

The roentgenogram of osteitis fibrosa reveals an expansile lesion 
of the bone marrow with extreme thinning of an intact cortex. The 
central portion of the tumor is radiolucent with numerous small tra- 
beculae dividing the marrow into compartments. 


Having performed the various diagnostic tests enumerated, a dif- 
ferential diagnosis should be attempted. It is assumed that only a 
single lesion in a rib has been found after a thorough roentgenologic 
survey. The roentgenologic study will eliminate polyostotic fibrous 


dysplasia and hyperparathyroidism. A decision may be difficult as 
to whether a giant cell tumor, a spindle cell variant of the giant cell 
tumor, or osteitis fibrosa is present, when the diagnosis is limited to 
these three lesions. The diagnosis can be made only by microscopic 
study of the tumor, and then if different areas of the same lesion are 
studied, it may be realized that all of these three conditions, which are 
different phases of one fundamental process, are being seen. 


Statistically, giant cell tumors of the ribs are uncommon. Samson 
and Haight (6) collected only nine cases and added one of their own. 
It is also difficult to find reports of osteitis fibrosa of ribs since this, 
too, isan uncommon lesion. This is to be expected since probably the 
same factor is effective in producing both lesions. An isolated pyo- 
genic abscess of a rib is also an uncommon lesion. Physical exami- 
nation revealing tenderness over a localized segment of rib, an elevated 
leukocyte count, with an increased number of polymorphonuclear neu- 
trophils in the peripheral blood stream, and the roentgenogram will 
indicate the diagnosis. 

A gumma may simulate a bone cyst. A positive serologic test for 
syphilis should make the surgeon suspicious that a syphilitic bone 
lesion is present. The roentgenogram may reveal a perforation of the 
expanded cortex, periosteal involvement, and sequestration. Osteo- 
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mas, osteochondromas, and chondromyxomas may be differentiated 
by roentgen examination. In many of these cases, however, great 
difficulty in making an exact diagnosis may be encountered. Eosino- 
philic granuloma occurs more often in the ribs and skull, although 
other bones may be affected. Eighty percent of the lesions occur in 
children, The disease is rarely seen after the age of 25 years. All 
symptoms are caused by the local lesion but symptoms may be absent. 
The number and the morphology of the leukocytes are usually normal, 
although a slight eosinophilia may be present. Values for-calcium, 
phosphorus, and acid and alkaline phosphatase in the serum are nor- 
mal. On the roentgenogram, a rarefied area with erosion of the cortex 
and perhaps fracture may be seen. The diagnosis is difficult and re- 
moval of a specimen for biopsy or, in the case of a rib, excision may 
be indicated to obtain material for microscopic study. 

A multiple myeloma will usually reveal itself by increased total 
blood protein values, the presence of Bence-Jones protein in the urine 
in some, not but all cases, and multiple areas of bone destruction. In- 
stances of myeloma affecting only one bone have been reported but 
eventually the true nature of the disease will be recognized. A single 
destructive lesion in a rib may represent a metastatic deposit from a 
carcinoma elsewhere in the body and a careful roentgenographic sur- 
vey that includes examination of the pulmonary, gastrointestinal, and 
genito-urinary tracts, may disclose the primary lesion. In some cases 
it may be impossible to find the primary lesion on the initial examina- 
tion. Removal of the affected rib and microscopic examination may 
reveal a malignancy, although its source may remain unknown for a 
long time. 

Tumors of the intercostal nerves may simulate neoplasms of the ribs 
both clinically and roentgenologically. Intrathoracic tumors of nerve 
or tumors of the posterior mediastinum may occasionally be mistaken 
for neoplasms of the ribs. 

Having arrived at a tentative diagnosis the surgeon is confronted 
with a problem of therapy. If the diagnosis can be definitely estab- 
lished as osteitis fibrosa, there is no need for operation. Mallory (7) 
states: “There is no record of a case of fibrous dysplasia that was fol- 
lowed by osteogenic sarcoma or other form of malignant tumor, so that 
there is no probability of harm to the patient if it is left untreated.” 
Since, however, an absolute diagnosis can rarely be made, removal of 
the affected rib is ‘usually indicated. 


SUMMARY 


Lesions of osteitis fibrosa cystica of a rib are usually discovered on 
routine roentgenographic examination of the thorax. A history of 
trauma to the thorax is obtainable in many instances. The values for 
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serum calcium, phosphorus, and blood alkaline phosphatase are within 
normal limits. It is difficult to differentiate the variants of fibrous 
dysplasia preoperatively. When possible, these lesions should be re- 
moved because of the difficulty in making a definite diagnosis. The 
operative risk is slight. 


) 


REFERENCES 


Harprr, F. R.: Benign chondromas of ribs. J. Thoracic Surg. 9: 132-144, 
Dec. 1939. 

ScHLUMBERGER, H. G.: Fibrous dysplasia of single bones (monostotic fibrous 
dysplasia). Mil. Surgeon 99: 504-527, Nov. 1946. 

GESCHICKTER, C, F.; COPELAND, M. M.; and Bioopgoop, J. C.: Osteitis fibrosa 
and giant cell tumor. Arch. Surg. 19: 169-271, Aug. 1929. 

GESCHICKTER, C. F., and COPELAND, M. M.: Tumors of giant cell group; patho- 
logic entity. Arch, Surg. 21: 145-156, July 1930. 

GESCHICKTER, C. F., and CoPELAND, M. M.: Tumors of Bone. Revised edition. 
The American Journal of Cancer, New York, N. Y., 1936. 

Samson, P. C., and HaleuHt, C.: Giant cell tumor of costal origin. J. A. M. A. 
105: 1020-1023, Sept. 28, 1935. 


. MAtiory, T. B. (discussant): Case number 32452. (Case Records of the 


Massachusetts General Hospital section.) New England J. Med. 235: 
693-694, Nov. 7, 1946. 


Fea JS 











5 SRE RARER OAR = 


Se ERE. 


An Epidemic of Vomiting and 
Diarrhea 


Dwicut M. Kuuns, Colonel, MC, U. S. A? 
DoNALD G. WETHERBEE, Captain, MC, U. 8. A. 


enteritis occurred in the San Antonio area. The disease was 

characterized by sudden onset of nausea, vomiting, and diarrhea, 
and was usually accompanied by a low fever. Respiratory symptoms 
were usually absent. In most patients the course was brief and the 
symptoms subsided within 24 to 72 hours. In a few patients the 
fever and symptoms persisted for a week. No sequelae were observed. 
Since the disease was comparatively mild and of short duration, only 
a few of the patients consulted a physician and accurate figures on 
the incidence were not obtained. In this same period the State Health 
Department of Texas reported a high rate of dysentery. Their cases 
were probably related to ours since the majority were not confirmed 
by laboratory findings. Investigation showed that if one member of 
a family contracted the disease, the other members usually acquired 
it within the next 3 days. This would suggest a short incubation 
period, but the syndrome was so widespread and contacts so numerous 
that no definite conclusions could be drawn. 

The syndrome has been variously called “intestinal flu,” “virus 
vomiting and diarrhea,” “epidemic diarrhea,” “nausea and vomiting,” 
“stomach flu,” and “seasonal gastro-enteritis.” Because of the wide 
distribution, the relatively mild character of the symptoms, and the 
prompt recovery without sequelae, it should be sharply differentiated 
from so-called “infant diarrhea,” tne effects of which are often per- 
nicious and prolonged. Clinically, this outbreak corresponded closely 
to the epidemic of anorexia, malaise, diarrhea, nausea, and vomiting 
that occurred in October and November of 1943 and 1944 in two board- 
ing schools in Philadelphia (7). A series of similar outbreaks 
occurred in New York City in the fall and winter of 1946-47 (2). 
We have analyzed a series of 13 cases. 


D neni the fall and winter of 1948 epidemics of acute gastro- 
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SYMPTOMS 


Vomiting, nausea, and anorexia.—Twelve of the thirteen patients 
exhibited one or more of these symptoms, and it is estimated that 
about the same proportion holds for the whole group. The onset of 
vomiting was sudden, was frequently severe and continued for from 
8 to 10 hours. The vomitus usually was clear and watery and con- 
tained no blood. 

Abdominal cramps and diarrhea.—Five of our patients did not 
exhibit either of these symptoms, and we estimate that this same 
proportion held for the whole group. When diarrhea occurred, it 
usually followed the vomiting. The stools were watery, profuse, 
yellow, and contained no blood or mucus. The responsible agent 
showed a pronounced tropism for the gastrointestinal tract. The 
liver and spleen were not enlarged in the patients examined. 

Malaise, chills, and weakness.—These symptoms appeared in 11 of 
the 13 patients. Many also complained of muscular aches, usually in 
the legs and back during the acute episode. These symptoms prompted 
the diagnosis of “intestinal flu.” A few patients complained of gen- 
eralized stiffness and soreness associated with general and orbital 
headaches. 

Respiratory symptoms.—These occurred in only 4 of the 13 patients 
and, when present, varied from a slight serous nasal discharge to a 
moderately sore throat. 

Temperature—Since few of the patients were hospitalized, tem- 
perature charts were not available. Temperatures in those patients 
whose temperatures were taken were between 99° to 103° F. The 
fever rarely lasted longer than 24 hours. 


LABORATORY FINDINGS 


Four patients had a leukocytosis. The percent of polymorpho- 
nuclear cells was normal or slightly increased. All of these counts 
were performed in the first few hours of the disease. 

All throat cultures were negative for pathogens. Agglutination- 
inhibition tests for influenza types A, A’, and B, performed on sera 
drawn in the acute phase, and 7 to 10 days later, uniformly failed to 
give a diagnostic rise in titer for any of the strains. Lennette states 
that in California in 1948 he found proved cases of influenza type A 
and, simultaneously, cases of vomiting and diarrhea that were nega- 
tive for known serologic types of influenza (3). Agglutinations for 
Salmonella schottmiilleri, Salmonella paratyphi, and Brucella abortus 
were negative. 

One patient gave a cold agglutinin titer of 1: 128 on the first day of 
the disease but his convalescent serum was negative. In view of the 
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fact that he had a respiratory infection a week previously, and that 
cold agglutinins usually do not appear until five or more days after 
the onset of primary atypical pneumonia, these agglutinins probably 
were unrelated to the acute gastrointestinal episode. None of the 
other patients had significant cold agglutinin titers. 

Unfortunately stool specimens were not obtained in a significantly 
large number of cases. Because of the widespread occurrence of the 
disease it was not considered to be of bacterial (Salmonella or 
Shigella) origin. Bacteriologic studies for enteric pathogens in the 
cases studied by Reimann and coworkers (7) and Gordon et al. (2) 
were negative. 

Age.—The ages of our patients (in contrast to diarrhea of the new- 
born) ranged from 9 to 60 years; but a few cases were reported in 
younger children and infants. No definite variation in severity was 
observed in different age groups, but frequently there was variation 
in severity among the members of a family. 


TRANSMISSION EXPERIMENTS 


Reimann, Price, and Hodges (4) attempted unsuccessfully to isolate 
a filtrable agent from adults with nausea, vomiting, and diarrhea in 
the Philadelphia epidemic. Stool supernates were inoculated orally, 
intranasally, and rectally; pharyngeal washings in bouillon were 
inoculated intranasally; and Berkefeld (normal) filtrates (both 
pharyngeal washings and stools) were inoculated intracerebrally in 
young mice. The results were not significant. These investigators 
then used the technique of Light and Hodes (5) (who had reported 
isolation of a filtrable agent causing diarrhea in newborn calves from 
patients with epidemic diarrhea of the newborn), but were unable to 
duplicate their results. Reimann concluded that perhaps (a) the 
virus had disappeared during preservation of the frozen stools, (b) 
the virus was never present in the stools, (c) insufficient amounts of 
inoculum were used, or (d@) the disease with which he dealt in the 
adults was different than that in the newborn. 

Later, Reimann, Price, and Hodges (6) experimented on human 
volunteers. Among 32 volunteers who inhaled nebulized filtered 
garglings, symptoms developed in 17. Of the 21 who inhaled nebu- 
lized stool filtrates, 11 developed symptoms. No attacks occurred in 
6 volunteers who were fed serum nor in 24 volunteers who were fed 
serum or filtrates of garglings or stools. The conditions of the ex- 
periment were not ideal since isolation of the volunteers was not 
possible. Furthermore, a declining natural epidemic was present in 
the population used at the time the experiments were performed. Of 
the combined groups of 53 volunteers, 28 (53 percent) developed symp- 
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toms as compared with 22 out of 240 (9 percent) of the remainder of 
the group studied in which the natural disease apparently occurred 
during the period of the tests. Reimann and his associates believe 
that the difference is significant and that the tests suggest that the 
causative agent of the disease is filtrable, air-borne, enters through 
the respiratory tract, and is present in the oropharynx, but not in the 
blood. 


Gordon, Ingraham, and Korns (2) likewise obtained negative re- 
sults in experimental animals and successful transmission in human 
volunteers, but their experience was the reverse of that of Reimann. 
They were able to transmit the disease without difficulty using stool 
filtrates administered orally, and were able to transmit the disease by 
feeding filtered throat washings, but they were unable to duplicate 
the experiments using nebulized throat sprays of throat washings. 
Their experiments were well controlled. The incubation period of 
the experimentally induced disease ranged from 1 to 5 days, compared 
with 1 to 21 days in Reimann’s experiments. Gordon concluded that 
different etiologic agents were responsible for the disease studied by 
Reimann, and stated that variations in the epidemiologic and clinical 
pattern of outbreaks investigated by the State Health Department of 
New York suggest that gastro-enteritis may be caused by more than 
one unrecognized agent. This may explain the discrepancies between 
the respective results, but technical and control factors may be 
responsible. 

Throat washings obtained early in the course of the disease in the 
San Antonio patients were filtered and administered orally and in- 
tranasally to mice with negative results. Filtered throat washings 
had no effect on embryonated hen’s eggs when administered by the 
yolk sac, amniotic, and allantoic routes. One monkey, fed filtered, 
bacterially sterile throat washings, developed a transient diarrhea 
without fever on the second day of inoculation, but the results could 
not be repeated, nor could the monkey material be passed serially, 
so that the results were inconclusive. Corneal inoculations of rabbits 
with throat washings by the technique of Buddingh and Dodd (7) 
were negative. 

Through the cooperation of the Department of Preventive Medicine 
of the University of Texas we attempted transmission experiments in 
a small series of human volunteers. Five young men were examined 
thoroughly and found physically normal. None had had a respiratory 
or gastrointestinal disease within the previous 6 months. After a 
period of isolation of 3 days, four of these volunteers gargled and 
then swallowed 5 ml. each of pooled filtered throat washings from two 
of our patients. The other volunteer was given no inoculum, but 
stayed in the isolation room with the others. All five were followed 
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closely for 2 weeks. None showed any symptoms of respiratory or 
gastrointestinal disease, and their leukocyte counts and temperatures 


remained normal. 
SUMMARY 


A widespread epidemic of gastro-enteritis in the San Antonio area 
was characterized chiefly by sudden onset of nausea and vomiting, 
often with diarrhea. The disease was self-limited, without sequelae, 
and recovery usually ensued within 72 hours. Laboratory studies 
have not revealed the etiologic agent. Attempts to transmit the 
disease to human volunteers by pharyngeal and oral administration 
of filtered throat washings were unsuccessful. Because of the close 
clinical similarity between the patients in this epidemic and others in 
whom a filterable agent has been shown to be responsible, the syndrome 
we have described is probably of viral origin. 
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Cryptococcus N eoformans 
Meningo-encephalitis 


Report of a Fatal Case 


AnTHony P. Prezyna, Lieutenant, junior grade (MC) U. 8. N? 


YSTEMIC fungus disease is not common and consequently is 
S often overlooked, especially in its earliest stages. Furthermore, 
the isolation of the suspected organism may prove difficult in 

life and may not be achieved prior to necropsy. 

Among the rarest of pathogenic fungi that may lead to fatal infec- 
tion is Cryptococcus neoformans. Up to the present time about 100 
cases of cryptococcosis have been reported. This fungus has a par- 
ticular affinity for the central nervous system. Von Hansemann (/) 
in 1905, was the first to record the lesions of cryptococcosis or torulosis, 
but it remained for Stoddard and Cutler (2) in 1916, first to describe 
adequately the clinical and pathologic findings. They differentiated 
infection due to coccidioides, yeast, and Candida organisms. Freeman 
(3) presented an excellent histologic study in 1931. A comprehensive 
review of the clinical features of all cases up to 1937 was reported by 
Levin (4). Reeves et al. (5) included the 73 reported cases up to 
1941 and added 6 of their own. 

A case in which the diagnosis was not definitely established until 
necropsy is reported. 

CASE REPORT 


P. I. C., a 42-year-old white man was admitted to the United States Naval 
Hospital, Bethesda, Md., on 15 October 1948, complaining of recent weight loss, 
general malaise, headache, nausea, and emesis which began 1 week prior to 
admission. 

He appeared ill and poorly nourished. His initial temperature, pulse, and 
respiration were normal. The physical examination disclosed only a slight 
stiffness of the neck and increased muscle tone in the abdomen. The laboratory 
work, which consisted of a complete blood count, urinalysis, sedimentation rate, 


1 The laboratories of pathology, U. S. Naval Medical School, National Naval Medical 
Center, Bethesda, Md. 
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and serologic studies, showed no abnormality. Five days after admission, he 
showed personality changes; he was -vithdrawn and negativistic. 


On 5 November, a lumbar puncture was performed, and the cerebrospinal fluid 
showed xanthochromia, 32 lymphocytes and 95 red cells per cu. mm., a protein 
level of 1,100 mg. per 100 cc., a decrease in the spinal fluid sugar, and a normal 
chloride level. The spinal fluid Kahn test and colloidal gold curve were negative. 
The electro-encephalogram showed a generalized abnormal tracing. A diagnosis 
of subdural hematoma was considered, and following a neurosurgical consulta- 
tion, bilateral trephine holes were made on 10 November. No subdural hematoma 
was found. His recovery following the operation was uneventful, 


On 10 December the cerebrospinal fluid revealed xanthochromia, a continued 
elevated protein, and 29 lymphocytes per cu.mm. No further spinal fluid studies 
were performed because of the small amount of fluid obtained. The patient 
received symptomatic care until the middle of January, when he became inconti- 
nent of feces and urine. Despite preventive treatment he had decubitus ulcers. 
Weakness and frequent involuntary movements of the lower extremities occurred, 
followed later by progressive paralysis of all his extremities. The patient was 
disoriented, uncooperative, and had frequent hallucinations. His temperature 
then showed slight elevation. 

The clinical impression of meningo-encephalitis of fungal or tuberculous origin 
could not be substantiated. Further attempts to obtain cerebrospinal fluid 
were unsuccessful. All previous cultures of spinal fluid had been negative for 
bacteria and fungi. Throughout his illness the patient showed only transient 
elevations of temperature, reaching 103° F. on occasion. Starting in November, 
he was given 100,000 units of penicillin and, except for a few days’ interruption, 
treatment was continued until the latter days of his illness. He received a total 
of 65 million units of penicillin but his condition did not improve and he died 
on 6 April 1949, 6 months after the appearance of initial symptoms. 


Autopsy 


Gross examination.—There were numerous decubitus ulcerations over pres- 
sure areas. The skin of the lower extremities was atrophic and edematous, 
The lungs showed mild congestion. Moderate fatty metamorphosis of the liver was 
present. In addition there was cystitis and moderate bilateral pyelonephritis. 

The brain was normal in size and shape. The leptomeninges appeared cloudy 
and dull. The convolutions were slightly flattened. There was almost total 
absence of spinal fluid. The lumbar segment was notably enlarged and soft- 
ened. The cauda equina was bound in an abundant, gelatinous, grayish exudate. 
The remainder of the cord, except for dull meninges, appeared normal, 

Examination, after formalin fixation, showed that the choroid plexuses of the 
lateral ventricles were bound with a bulky, grayish, gelatinous, translucent 
exudate. The remainder of the ependymal lining did not appear involved. The 
brain substance, including the cerebellum, appeared normal. No cystic lesions 
were noted in either the meninges or the brain substance. Smears of the 
exudate in the region of the cauda equina revealed numerous, small, round to 
oval, single budding organisms. 

Microscopic examination.—The meninges and the choroid plexus particularly 
showed extensive distortion of architecture. The entire structure contained 
numerous small cystlike areas containing groups of encapsulated organisms 
lying within giant macrophages (figs. 1, 2, and 3). The organisms were round 
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Figure 1.—Sections of the choroid Figure 2.—Sections of the choroid 
plexus. Note the cystic lesion con- plexus. Note the lack of cellular 
taining numerous organisms. response to the organisms. 


to oval, 3u to 204 in diameter, with a thick transparent capsule. The cell 
body stained lavender with hematoxylin and a brilliant red with periodic acid. 
Occasional single budding forms were present. Usually several organisms were 
lying free in the stroma, which was composed of a vascular fibrous tissue con- 
taining moderate numbers of lymphocytes and a few monocytes and plasma 
cells. In general, there was a mild cellular response to the organisms. The 
adjacent brain tissue showed mild inflammatory changes in the vessels. Repre- 
sentative sections through the cerebral cortex showed slight fibrous thickening 
of the meninges and a mild infiltrate of lymphocytes and plasma cells. These 
changes were most pronounced in the sulci. Only an occasional C. neoformans 
was noted here, while the subjacent brain failed to show any. ‘There was mild 
degeneration of the neurons with some satellitosis. 

Spinal cord changes were most noticeable in the lumbar region and about the 
cauda equina. The leptomeninges were no longer recognizable. The nerve 
trunks of the cauda were completely ensnared in a dense exudate in which 
scattered organisms were distinctly outlined by their clear capsular halo. A 
widespread necrotizing arteritis with edema and cellular infiltration of the 
wall was present (fig. 4). The tissues immediately surrounding these vessels 
were necrotic. The neurons and nerve trunks were degenerated and the axons 
and periaxonal spaces were swollen. The surface of the spinal cord showed severe 
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Figure 3.—Details of structure of the Figure 4.—Sections of spinal men- 
organisms. Note the wide trans- inges. Note the necrotizing arteri- 
parent capsule, tis. 
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edema. There were scattered organisms within the wall. The other tissues 
showed no evidence of cryptococcal invasion. 

The original colonies grew out slowly on Sabouraud’s maltose agar, forming 
round to oval grayish yellow mucoid colonies in which no mycelia were noted. 
The cells were spherical, encapsulated, and measured 3u to 12y in diameter. 
Intracerebral inoculations of the culture into mice resulted in death; cystic le- 
sions formed which contained myriads of organisms, 


DISCUSSION 


C. neoformans (Torula histolytica) has a world-wide distribution. 
It has been reported as occurring most often in the southern region 
of the United States. Benham (6) found cryptococci widespread in 
nature and in both animal and vegetable material ; and very.frequently 
found nonpathogenic forms on the skin and in the intestinal tract of 
normal persons. 

The cryptococci are round to oval organisms, 3p to 20pn in diameter, 
with a thick transparent capsule demonstrable in tissues or culture. 
They fail to produce spores or mycelia, either in tissues or culture, 
and reproduce by a single bud. On initial culture they grow very 
slowly and produce yeastlike colonies that vary from white to gray 
or yellow to dark brown. According to Benham the pathogenic 
eryptococci commonly appear shiny and mucoid. They thrive well on 
Sabouraud’s glucose or maltose agar and subcultures grow quickly, 
often becoming visible within several days. They are relatively inert 
biochemically. Most organisms will ferment glucose to form acid, 
but will usually not produce gas. Intraperitoneal or intracerebral 
inoculation of saline suspensions of the organism into mice leads to 
widespread lesions from which the organism may be isolated. Death 
of the mice commonly occurs in 3 to 4 weeks. 


Laboratory examination 


From the laboratory standpoint, examination of the blood and urine 
are of little diagnostic value. The greatest aid comes from examma- 
tion of the spinal fluid which is often xanthochromic and turbid, al- 
though it may be clear. The pressure is usually increased but, in our 
case, due to involvement of the choroid plexus, fluid production was 
greatly decreased. The cell count usually ranges from 200 to 800 with 
wide variation in the extremes and is chiefly composed of lymphocytes. 
The cryptococci may simulate lymphocytes and have been mistaken for 
them in the counting chamber. The protein is elevated in both the 
albumin and globulin fractions (a total of over 1,000 mg. in our 
patient). The sugar is variable but usually low. The colloidal gold 
curve is usually of the meningitic type. 
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Clinical features 


In the majority of the reported cases of this disease, the ages ranged 
from 40 to 60 years; deaths have been reported in a child of 2 and in 


adults over 70 years. 

The disease is slightly more common in men than in women. The 
portal of entry is not definitely known. The most common route is 
believed to be via the lungs, although the organisms may enter through 
the skin, nasopharynx, or gastrointestinal tract. According to Levin 
(4) the organisms have been found in the following organs in order of 
decreasing frequency: central nervous system, lungs (generalized), 
kidney, spleen, adrenal, abdominal lymph nodes, the peribronchial 
lymph nodes, tonsils, subcutaneous tissues, and skin. Almost without 
exception death has followed involvement of the central nervous 
system. 

The diagnosis is often difficult because (a) the disease is uncommon 
and not always considered in the diagnosis; (6) its manifestations are 
protean so that other more common conditions (the encephalitides and 
meningitides of tuberculosis, syphilis, other fungus disease, brain ab- 
cess or tumor, degenerative neuropathies, and psychogenic disorders) 
are considered ; and (c) initial cultures are slow in growth so that the 
plate may be discarded before the organism has grown out. 

Symptoms in our patient simulated psychosis, subdural hematoma, 
and finally meningo-encephalitis of undetermined origin. In menin- 
geal involvement, common symptoms are headache, dizziness, vertigo, 
and stiffness of the neck and back. Later, a great variety of mental 
disturbances may appear. Physical signs commonly suggest a chronic 
meningitis with stiffness of the neck and back. Other signs include 
cranial nerve disturbances, papilledema, hyperactive and finally absent 
deep reflexes, and hemiplegia. Fever commonly is slight or absent, 
with mild, if any, elevation in pulse rate. Late in the disease, urinary 
tract and pulmonary infections are frequent complications. The 
average duration of life after onset of symptoms is from 1 to 6 months, 
although survival for more than 5 years has been reported. 


Differential diagnosis 


Tuberculosis and syphilis may be ruled out by appropriate labora- 
tory and clinical examination. Neoplasms and abscesses may provide 
considerable difficulty. The diagnosis may have to await operation 
and biopsy. Subdural hematoma may provide considerable difficulty, 
as in this case. 

The chief difficulty may be offered by other mycotic organisms. 
Those more commonly entering into the differential diagnosis will be 
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North American blastomycosis, coccidioidomycosis, actinomycosis, 
moniliasis, and sporotrichosis. 

North American blastomycosis is characterized by suppurative and 
granulomatous lesions especially in the skin, lungs, and bones. In 
about 30 percent of the patients, central nervous system lesions occur. 
Like the cryptococcus, it produces a single bud from the parent cell. 
Unlike the cryptococcus, cultures at room temperature will form 
mycelia bearing numerous oval to round conidia. 

Coccidioidomycosis, in its fulminant form, often ends with terminal 
dissemination to the central nervous system. The most reliable dif- 
ferentiating feature is the organism itself, which is large (20p to 80p 
in diameter), nonbudding, spherical, and filled with numerous endo- 
spores (each 2 to 5u in diameter). On Sabouraud’s agar at room 
temperature, aerial mycelial forms are produced. The branching 
septate hyphae segment into numerous arthrospores. Inoculation 
into testes of guinea pigs leads to a severe purulent orchitis from which 
typical organisms containing numerous endospores may be demon- 
strated. 

Actinomycosis may affect the central nervous system but is often 
preceded by cervicofacial, thoracic, or abdominal suppurative and 
granulomatous processes that commonly form draining sinuses. In 
tissues typical colonies of the “ray fungus” may be seen lying in a 
suppurative area. Gram-negative mycelia are present in tissues and 
cultures. Pathogenicity may be demonstrated on intraperitoneal in- 
jection of guinea pigs. 

Moniliasis may occasionally lead to a purulent meningitis with an 
intense polymorphonuclear and lymphocytic response. The organisms 
appear as small, oval, thin-walled budding bodies 2 to 4y in diameter. 
In tissues, mycelial elements may or may not be present. Corn meal 
agar cultures produce mycelia and the characteristic thick-walled, 
round chlamydospores. Rabbits injected intravenously with Can- 
dida albicans die in 4 to 5 days and show numerous abscesses in the 
kidneys. 

Sporotrichosis occasionally produces fatal meningitis. There is 
intense cellular reaction within the meninges, with polymorphonu- 
clear leukocytes and lymphocytes in the spinal fluid. Often the 
organisms are few and cannot be readily demonstrated. Injection 
of infected material intraperitoneally into male white rats leads to 
peritonitis and orchitis. Within the purulent exudate, numerous 
gram-positive, cigar-shaped intracellular organisms are found. 
Cultures on Sabouraud’s agar at room temperature produce delicate, 
branching septate hyphae bearing conidia laterally or in groups at 
the ends of lateral branches. 
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Treatment 


Central nervous system involvement with the C. neoformans almost 
always causes death. 

Marshall and Teed (7), in 1942, reported recovery in a patient fol- 
lowing bilateral mastoidectomy and sulfonamide therapy. Reeves et 
al. (6), in 1941, reported recovery in a patient following sulfapyridine 
administration. O’Neill et al. (8), in 1949, reported recovery in a 
49-year-old man following treatment with sulfonamides and auto- 
genous vaccines. However, they claim that no absolute cure can be 
assured because the disease is chronic and may have spontaneous re- 
missions. Meyer, cited by Conant et al. (9), reported that C. neofor- 
mans is killed in vitro by penicillin in approximately the same dose 
as is required to kill Staphylococcus aureus. Beck and Voyles (10) 
found no beneficial action from the combined use of potassium iodide 
and sulfadiazine in experimental infection in four species of animals. 
In our case penicillin in vivo and in vitro had no effect on the organism. 
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Pentothal Sodium Anesthesia 
for Vaginal Delivery 


RicuHarp T. F. ScuMipt, Captain, MC, A. U. 82 
JEROME A, WEINBAUM, Captain, U. S. A. F. (MC)? 


ITHIN recent years.numerous reports have appeared in the 

literature describing the advantages and disadvantages of 

pentothal sodium anesthesia in obstetrics. Most of the favor- 
able reports have been from larger institutions with specially trained 
anesthesia personnel and special equipment. As a result the charge 
has frequently been made that pentothal is a satisfactory anesthetic 
only under these special conditions. 

The following series of cases was treated at the obstetrical services 
of two moderate-sized Army hospitals in Alaska where no special 
equipment or personnel were available. The original trial of pento- 
thal sodium was made because inhalation anesthesia in the hands of 
personnel with little or no experience in obstetrical anesthesia was 
unsatisfactory and a high incidence of respiratory complications in 
the mothers and depression of the respiration in the babies followed. 

The results in the present series were so satisfactory that the authors 
believe that the experience, under these less than ideal circumstances, 
may be of some general interest as well as contributing additional 
information to that already published. 


MATERIAL 


The patients in this series were dependents of officers and enlisted 
men and were delivered at either an Army general hospital or an Air 
Force station hospital, each with a total capacity of about 250 beds. 


1 Department of Obstetrics and Gynecology, Western Reserve University School of Medi- 
cine and the University Hospitals, Cleveland, Ohio. 

2? Department of Obstetrics and Gynecology, Cornell University Medical College and the 
New York Hospital, New York, N. Y. 
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A total of 215 vaginal deliveries were done under intravenous pento- 
thal sodium. These were equally divided between primiparas and 
multiparas (table 1). During the same period 37 deliveries were 
done under other anesthetics, either drop ether or nitrous oxide, oxygen 
and ether in closed system, pudendal blocks, local, or under no anes- 
thetic. Pentothal sodium was not used in cases of prematurity or 
where the need for uterine relaxation was anticipated, as in difficult 
breech extractions or version. Occasionally, in a patient a satisfactory 
antecubital vein could not be found. In a few rapid spontaneous 
deliveries there was time and need only for drop ether analgesia. 
With these exceptions, intravenous pentothal sodium was used 
routinely. 

Table 1 shows the distribution of cases as to parity and type of 
delivery. With one exception the breech presentations were frank 
breeches which crowned out and needed assistance only over the 
perineum. Pentothal sodium was not used when a difficult delivery, 
especially with intra-uterine manipulation, was anticipated. 


TABLE 1.—Parity and type of delivery of patients delivered under intravenous 
pentothal sodium 


Primipara Multipara Total 


-_ 





Spontameous..............-.- eas beers ocki decinbas 2 | 63 
yan oi 
| 





89 
I I cid ai cain cineca dint aahee Gans baleen 37 102 
WE acca nos dideceeis Aebeetaniian aaceuoue 5 0 5 
Sa RES REE ean See et amt howienaielon teem tot 6 4 10 
Modified Scanzoni_----.-.--..---- sinc Waiga xaee emma 4 4 8 

Pen. ..c--.- cneenaeih teen tate hic hapeieerees mpg 1} 0) 
Fn oo ected cempengep singin edaan agendas 107 | 108 215 

| 
METHOD 


The type of analgesia used varied somewhat with the demand of the 
individual case; however, in the majority of cases the following 
regimen was used: 0.2 gm. pentobarbital sodium by mouth when dis- 
comfort was first experienced ; 100 mg. demerol with 0.45 mg. scopola- 
mine by hypodermic when contractions became painful; repeated 
doses of scopolamine if necessary—but this was the exception rather 
than the rule. In most cases the patients were not heavily sedated as 
they entered the second stage. 

When a patient was ready for delivery she was taken to the delivery 
room and the necessary preparations were made before the anesthetic 
was begun, thus reducing to a minimum the exposure of the infant 
to the anesthetic. A 2.5-percent solution of pentothal sodium in dis- 
tilled water was prepared and injected into the antecubital vein with- 
out special apparatus except for a short length of rubber tubing in- 
terposed between the syringe and the needle. 
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In one hospital, trained nurse anesthetists were usually available; 
in the other hospital, medical officers, without previous anesthetic 
training, administered the anesthetic. A standard gas anesthesia ap- 
paratus was always in readiness for the administration of oxygen or 
inhalation anesthesia if necessary. Blood pressure and pulse were 
checked frequently. 

With the patient in position and ready for the perineal preparation 
the anesthetic was begun. The solution was injected slowly, 1 or 2 ce. 
at a time, until the desired level of anesthesia was reached. In most 
cases the anesthetic was light enough to preserve uterine contractions 
and in many the patient continued to bear down without excitement. 
After delivery the patient was maintained in light surgical anesthesia 
if a repair was necessary. Because of the flexibility of the anesthetic 
agent and the rapid response it produced, the obstetrician was able 
to control the level of anesthesia by offering suggestions. 


Table 2 shows the amount of pentothal required for multiparas and 
primiparas. It will be noted that most of the cases required no more 
than 1 gm. and that a significant number required less than 0.8 gm. 
Some multiparas needed as little as 0.4 gm. Only 4.6 percent of the 
primiparas required more than 1 gm. 


TABLE 2.—Amount of pentothal sodium required 


Number of patients requiring— 


; | 
| Less than 0.8 0.8 to 1.0 gm. 


More than 1.0 
gm. gm. 


DO. ones airbeaciiacestuaati ats a etnety ciate 30 | 72 | 5 
NN Sens od re pnaciespecoecusvecen caren 38 68 | 2 


RESULTS 


Effectiveness of anesthesia—Adequate depth of anesthesia was ob- 
tained in all cases. Within one-half to 1 minute after the drug was 
administered anesthesia was deep enough to permit delivery of the 
head over the perineum, episiotomy, or application of forceps. With 
most- patients contractions continued without interruption and in 
many expulsive effort continued without excitement although there 
was effective analgesia and amnesia and between contractions the 
patient was asleep. It will be noted in table 1 that 60 percent of multi- 
parous deliveries were spontaneous. This will serve as evidence that 
contractions and even expulsive effort continued in the majority of 
multiparas. In primiparas, contractions also continued in the major- 
ity of cases although only 24 percent were spontaneous deliveries 
because of the greater outlet resistance. This is not in accord with 
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the findings of Hellman et al.* and Dippel et al. It seems to us that 
pentothal is not only a satisfactory anesthetic for spontaneous deliv- 
eries but that it made it easy to find and maintain light anesthesia 
without the excitement and attendant complications so often 
encountered in inhalation anesthesia. 

Only 6 of 215 cases had to be supplemented with another anes- 
thetic. Nitrous oxide and oxygen, with or without ether, was the 
anesthetic added. Of the 6 cases 1 was supplemented because the 
needle could not be kept in the vein, 1 because of laryngospasm, 2 
because of shallow respirations (these latter 3 will be discussed) and 
2 in order to secure uterine relaxation. Thus, the anesthetic effect 
was considered satisfactory in all but 6 (2.8 percent) of the series. 

The attitude of the patients was invariably favorable. They fre- 
quently commented on the easy and rapid induction and were sur- 
prised to find that they awoke with little or no “hangover.” Most 
patients awoke within 1 hour after delivery and postanesthetic vomit- 
ing was present in only a few isolated instances. These factors were 
especially helpful in our program of early ambulation. 

Anesthetic complications—Difiiculty was encountered in only 11 
of the 215 cases and only 2 of the 11 were serious enough to be 
considered uncommon regardless of the anesthetic agent. 

One patient had laryngospasm soon after induction before there 
was any stimulation of the perineum or rectum. The spasm was 
promptly relieved with the administration of oxygen and the intro- 
duction of an ordinary airway. Anesthesia was continued with nitrous 
oxide, oxygen, and ether and the delivery was completed without 
further event. 

One patient had complete apnea for 90 seconds but began to breathe 
spontaneously and oxygen administered immediately relieved the 
cyanosis. Anesthetic was continued with gas, oxygen, and ether. 

Five patients had shallow respirations but in only one of these 
cases was it considered necessary to resort to gas, oxygen, and ether. 
The remainder were carried without further difficulty when oxygen 
was administered. 

Vomiting occurred in only two patients and neither of these aspi- 
rated. Both of these patients had vomited prior to the start of the 
anesthetic. 

In two patients increased muscular tonus was observed and caused 
small tonic spasms of the extremities. This may have been caused 





’ HELLMAN, L. M.; SHETTLES, L. B.; MANAHAN, C. P.; and EastMAN, N. J.: Sodium 
pentothal anesthesia in obstetrics. Am. J. Obst. & Gynec. 48: 851-860, Dec. 1944. 

4DIPPEL, A. L.; HELLMAN, R. J.; WOLTERS, C. E.; WALL, H. A., Jr.: and HAIRSTON, 
F. H.: Sodium pentothal anesthesia for selected vaginal obstetrics. Surg. Gynec. & Obst. 
85: 572-582, Nov. 1947. 
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by anoxia although in either case respirations were not impaired and 
no cyanosis was observed. The deliveries were completed under 
pentothal sodium without difficulty. 

Thus anesthetic difficulty was encountered in 11 of the 215 cases 
(4.9 percent). Only 2 (0.93 percent) of the 215 cases, could be con- 
sidered serious complications. 

There were no remote anesthetic complications. No case of post- 
anesthetic pneumonia was encountered in this series. There were 
no maternal deaths. 

Fetal complications—Condition of the babies on delivery was classi- 
fied as: breathed and cried spontaneously, required mild stimulation, 
and required vigorous stimulation. Mild stimulation consisted of 
rubbing the back, aspirating the mucus, and an occasional slap on the 
feet. Vigorous stimulation included administration of oxygen, resus- 
citation by mouth to mouth breathing (no positive pressure oxygen 
apparatus was available) and stimulating drugs. The distribution of 
babies among these classifications shows that 184 (85 percent) breathed 
and cried spontaneously; 15 (7 percent) were sleepy and required 
mild stimulation; 12 (6 percent) were significantly depressed; in 4 
(1.54 percent) the condition of the baby was not recorded; and 1 
(0.46 percent) would not respond. 

Among the babies with depressed respiration was one case thought 
to have intracranial hemorrhage following a difficult breech extraction 
with the cord wrapped about the neck three times. The child re- 
covered completely and at 6 months was apparently normal. 

Among the 216 babies (1 patient delivered twins) there were 6 
fetal deaths. Two of these were macerated fetuses known to be dead 
prior to parturition. There were three anencephalic monsters, an 
unusual incidence, all of whom were born alive but died shortly 
after delivery. One baby could not be made to breathe although the 
fetal heart was heard immediately prior to delivery. Autopsy was not 
done but the baby appeared normal to external examination. The 
death could not be fully explained and therefore must be attributed 
to anesthetic depression. Of the 216 babies there was a gross fetal 
mortality of 6 (2.8 percent). The corrected mortality was 1 (0.46 
percent). 

DISCUSSION 


The most common objections to the use of intravenous pentothal 
sodium in vaginal deliveries are the fears of respiratory depression 
and laryngospasm in the mother and respiratory depression of the 
baby. We were sufficiently impressed with these points to be wary 
about introducing this anesthetic in circumstances of limited equip- 
ment and personnel. Neither of these fears were materially realized 
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and we believe that the results presented here are an indication that 
intravenous pentothal sodium may be used safely in small hospitals 
with limited facilities provided only that certain reasonable care is 
employed. 

The small incidence of maternal complications can hardly be ex- 
plained by the fact that relatively small amounts of pentothal were 
used, for in those few cases where difficulty was encountered, it oc- 
curred soon after induction. Rather it appeared that occasionally a 
patient had some special sensitivity to the anesthetic. Later in the 
series we adopted the practice of starting inhalation oxygen with the 
induction and this practically eliminated respiratory difficulty. 
Stimulation of the perineum seemed to have no tendency to cause 
Jaryngospasm as is commonly thought to be the case with stimulation 
of the anus. 

The good result with the babies must be attributed to our effort to 
keep the time between induction and delivery as short as possible. 
Although, unfortunately, no specific record of this time was kept, it 
usually did not exceed 10 minutes. No special effort was made to 
hurry delivery but rather the anesthetic was not started until all was 
in readiness for delivery. This is in accordance with the finding of 
Hellman et al.> that the concentration of pentothal in the infant’s 
blood begins to rise appreciably after 9 minutes and soon approxi- 
mates that of the mother’s blood. In those cases of our series where 
the anesthetic was prolonged prior to delivery, the babies were visibly 
less alert and responsive but did not constitute a real problem. 

The enthusiastic attitude of the patients to the anesthetic, because 
of the easy and rapid induction and the absence of undesirable after- 
effects, was a strong argument for us to continue its use once its safety 
had been established. We found that the lack of aftereffects helped 
induce the patients to early ambulation. 

In addition to the vaginal deliveries, four cesarean sections were 
done under intravenous pentothal sodium with considerably less favor- 
able results. All the babies required resuscitation and one, an 8- 
month premature baby, was particularly slow to respond and died 
several hours after delivery. The only finding on autopsy was atelec- 
tasis. The unduly depressed state of the infants might well be at- 
tributed to the larger amounts of pentothal required and the some- 
what longer time elapsing from induction to delivery. From this 
limited experience we believed that pentothal was not a suitable anes- 
thetic for section and, therefore, discontinued its use in such cases. 


5 HELLMAN, L. M.; SHETTLES, L. B.; and Stran, H.: Quantitative method for deter- 
mination of sodium pentothal in blood. J. Biol. Chem. M8: 293-297, May 1943. 








CONCLUSIONS 


It is our belief that intravenous pentothal sodium is a safe, efficient, 
pleasant anesthetic for vaginal deliveries, both spontaneous and oper- 
ative. We believe that it is not indicated in cases of prematurity 
or when prolonged difficult delivery, especially with intra-uterine 
manipulation, is anticipated. 


SUMMARY 


Two hundred and fifteen vaginal deliveries were performed under 
intravenous pentothal sodium in two Army hospitals in an overseas 
theater ; maternal anesthetic difficulty was encountered in 11 cases, only 
2 of which could be considered serious. There were no remote anes- 
thetic complications or maternal deaths; gross fetal mortality was 
2.8 percent with a corrected mortality of 0.46 percent. 


Eighty-five percent of all babies cried spontaneously and only 6 
percent required resuscitation. The absence of undesirable after- 
effects in the mothers aided in a program of early ambulation. 
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Cyst of the Mandible 


Report of a Case With Prosthetic Restoration 


WILtIAM T. WILLIAMS, Colonel, DC, U. S. As 


problems in surgery and prosthodontia. The oral surgeon 

and the prosthodontist must work in close cooperation if a sat- 
isfactory functional and cosmetic result is to be obtained. The fol- 
lowing case report illustrates some of these problems in surgery and 
operative dentistry. 


Nox STIC lesions of the mandible often present perplexing 


CASE REPORT 


On physical examination in September 1944, the patient, a 22-year-old soldier, 
was found to have a cyst in the right mandible. This was curetted and he re- 
turned to duty but the lesion continued to grow and he was admitted to a gen- 
eral hospital on 30 September 1946 because of a recurrence of this cyst. The 
lesion was reported as being an eosinophilic granuloma by some and as an 
adamantinoma by others. The entire right side of the mandible was resected 
(fig. 1) and later pieces of ilium were used as a bone graft. The bone grafts 
failed to unite in two places at first but union of the graft with the left half of 
the mandible was finally obtained; however, nonunion persisted in the middle 
of the graft. The patient was transferred to Letterman General Hospital where 
a piece of the left tibia was removed for an osteoperiosteal graft on 3 January 
1948. When the right mandible was opened a small pocket of pus was encountered 
and after curetting the purulent area at the site of nonunion, the wound was 
closed. The graft was buried in the abdominal wall. On 5 April the osteo- 
periosteal graft was removed from the abdominal wall and found to be viable. 
The jaw was opened and the scar tissue was removed from the bone ends. The 
graft was placed in the area of nonunion and fixed with tantalum wires (fig. 2). 


The jaw had been immobilized by a special dental prosthetic splint, but this had 
to be removed because of erosion of the mucous membranes overlying the ramus 
of the mandible. Various methods of splinting were tried and the use of the jaw 
was encouraged in order to stimulate union. It was thought that the patient 
had enough mandible for good function if a prosthesis could be constructed to im- 
mobilize that portion of the jaw. This was accomplished. 


1 Letterman General Hospital, San Francisco, Calif. 
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Figure 1.—Roentgenogram showing Figure 2.—Roentgenogram showing 
loss of right side of mandible. bone graft fixed by wiring. 


Method 


Many problems resulted from the unsuccessful attempts to obtain bony union 
of the bone grafts in this case. The loss of bony structure of the mandible re- 
sulted in a shift of the lower jaw of about 8 mm. to the right so that none of the 
lower teeth were in occlusal contact with the upper teeth (fig. 3). It was neces- 
sary, therefore, to use all retention areas on the remaining teeth on the left side 
and to try to pull the mandible back to the median line. The lower left third 
molar was tipped lingually to an extreme degree and was partially impacted in 
soft tissue (fig. 4). The full crown of this tooth was exposed surgically; this 
tooth was to play an important role in posterior retention of the prosthesis. Fol- 
lowing this operation, all necessary operative dentistry was accomplished and two 
full cast protective crowns for the left lower first and second bicuspids were 
constructed and additional retention areas were created on these teeth. All the 
remaining teeth were then treated with sodium fluoride in the hope that mavxi- 
mum protection against further decay in these vitally important anchor teeth 
could be obtained. 





ws - Figure 4.—Linguoversion of the lower 
Figure 3.—The position of the lower left third molar after it had been 
teeth on closure. surgically uncovered. 
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Figure 6.—Labial bar from which 
clasps and stability were obtained. 





t - Figure 9.—Position of appliance in the 
Figure 7.—Design of upper appliance. open mouth, 


At this point working models were made and the casts were studied to deter- 
mine the paths of insertion, and all retention areas that were to be used to in- 
sure maximum stability were selected. Obtaining a maxillary and mandibular 
relationship presented an interesting problem in this case because the soft tissue 
in the right mandibular region would not support bite rims. This problem was 
met by accepting an arbitrary relationship, obtained by placing the models to- 
gether in what appeared to be the normal occlusal plane, and then mounting them 
on the articulator in that position. From this point on, the upper and lower 
dentures were assembled and fabricated, making certain to keep the upper teeth 
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on the plane of occlusion desired. When the dentures were inserted, the lower 
teeth were above the normal plane of occlusion, so they were removed from the 
denture and the acrylic saddles were trimmed in the outline of base plates with- 
out being removed from the gold casting. Bite rims were built on these acrylic 
saddles and, with the gold casting holding the appliance in its true position, a 
correct relationship was obtained. The case was then remounted on the articu- 
lator, and the lower teeth were reset in occlusion with the upper teeth. The case 
was then flasked and the lower teeth were processed to the original acrylic 
saddles. 

The upper denture (figs. 5, 6, and 7) was of a simple design, using a modified 
Kennedy bar with a cast anterior palatal portion, plus combinations of Ackers 





Figure 10.—Position of the appliance Figure 11.—Front view of the patient 
in the closed mouth. on completion of case. 


and Roach clasps. For the lower denture (figs. 5, 6, and 8) a labial and lingual 
all-around bar was designed to permit the attachment of modified Ackers and 
Roach clasps and to take advantage of every possible retention area, in the 
hope that the remaining natural teeth would be sufficient to support the right 
and free end of the denture which was to rest solely on soft tissue. Following 
insertion of these dentures no adjustments were required on the gold framework, 
although several minor adjustments were required around the free-end saddle 
which was resting on the soft tissue in the right mandibular region. Final 
results are shown in figures 9, 10, and 11. 


SUMMARY 


This case presented many problems in view of the fact that all 
retention for the lower denture had to be obtained from the teeth on 
the left side, with an extremely tipped left third molar playing an 
important role. This emphasizes the importance of good roentgeno- 
grams, study models, and a thoroughly studied plan before construc- 
tion of these appliances is begun. Although this patient had only soft 
tissue as a supporting structure on the right side, the final results were 
gratifying from both a cosmetic and functional standpoint and when 
the patient was last seen, better than 70 percent function was observed, 
and the patient was able to chew soft foods on the right side. Another 
point of interest was the difficulty in obtaining a true relationship of 
the maxilla and the mandible; a shift to the right had followed the 
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loss of bony structure. In view of the fact that the soft tissue on 
the right side would not support a base plate and bite rims, an arbi- 
trary position was established on the articulator, and the lower par- 
tial denture was finished along with the upper partial denture. This 
procedure permitted observation of the inserted dentures, and an 
opportunity to determine the approximate relationship in which the 
teeth should be placed. The cooperation of the patient accounted 
for a great part of the excellent results obtained. When a successful 
bone graft is obtained it should be possible to construct an excellent 
and efficient prosthetic appliance for this patient. 
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Erythema Exudativum Multiforme 


(Stevens-Johnson Syndrome) 


G. Mason KaHNn, Commander (MC) U. 8. N- 
Kart M. Lacer, Lieutenant Commander (MC) U. 8S. N? 
Hersert G. STORCKLEIN, Lieutenant (MC) U. 8. N.* 


QLTSOUCE erythema exudativum multiforme is considered 


a rare entity, a review of the literature indicates that the con- 

dition is more common than previously supposed. Because 
the average physician is not familiar with this disease it is frequently 
misdiagnosed. The purpose of this review is to further familiarize 
physicians and students with the clinical picture and management as 
an aid to more accurate diagnosis and treatment. 

This disease was originally described by Hebra in 1866, by Fiessinger 
and Rendu in 1916, by Stevens and Johnson in this country in 1922, and 
by Baader in 1925. Various names for this condition have been used : 
erythema exudativum multiforme (Hebra) ; ectodermose erosive pluri- 
orificielle (Fiessinger) ; a new eruptive fever associated with stoma- 
titis and ophthalmia (Stevens and Johnson), and dermatostomatitis 
(Baader). Much of the confusion in diagnosis is caused by the multi- 
plicity of names and we believe that the original term used by Hebra 
is satisfactory and should be adopted. 

Erythema exudativum multiforme is an acute systemic disease more 
common in males. The age incidence seems to be between 22 months 
and 19 years, although patients over this age have been reported. A 
group of 54 patients was studied at Duke Hospital by Noojin and Calla- 
way (/) who stated, “It is significant that out of the fifty-four selected 
members not one was a Negro, although there is seen one Negro patient 
for every three whites at the Medical Clinics of Duke Hospital.” It 
has long been recognized that the disease has a definite seasonal varia- 
tion, occurring more commonly in the spring and fall seasons. The 
onset is usually abrupt and characterized by fever ranging from 102° 
to 106° F. and lesions involving the skin, respiratory tract, and mucous 
membranes—chiefly those of the conjunctiva, mouth, pharynx, ure- 


1U. S. Naval Hospital, San Diego, Calif, 
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thral meatus, and anus. These lesions vary in severity, and in rare 
instances cutaneous lesions are completely absent. 

A distinct cause for this disease has not been proved but the con- 
sensus is that the process is a sensitivity reaction of certain persons to 
any one of a variety of allergens. This may include foods, drugs, and 
many toxic substances. Howard and Wible (2) state, “Nose and 
throat pathology is undoubtably a greater factor in the etiology of 
erythema exudativum multiforme than is generally realized.” In 
their series of cases, it was their opinion that half could be directly 
attributed to sensitization by chronic infection in the tonsils and si- 
nuses and that eradication of these foci was good prophylaxis against 
repeated attacks. In our series, one patient developed the disease fol- 
lowing exposure to embalming fluid while working in a mortuary. He 
recovered completely and was free from symptoms until October 1948, 
when he returned home and again worked in a mortuary for the first 
time since his original attack. In another, it was believed that sul- 
fadiazine was the sensitizing agent; and another was tatooed on the 
left forearm 1 week before the onset, and it was most interesting to 
observe that the only cutaneous manifestations in this case were bullous 
lesions in the area in which the red dye, apparently cinnabar, had been 
injected. Bacteriological studies on our cases, including throat and 
conjunctival smears and cultures, revealed only the usual flora of these 
locations. No inclusion bodies could be found on smear. This con- 
forms with previously expressed opinions that eliminate a specific 
infection. 

In spite of the severity of the disease, when seen in the acute phase, 
the prognosis regarding life is good, and death is rare. Only five 
fatal cases have been reported in the literature; in three of these, death 
was caused by bronchopneumonia (3). It should be strongly em- 
phasized that this disease is potentially dangerous to the eye and may 
result in destruction of sight. Duke-Elder (4) believed that in the 
milder form of erythema exudativum multiforme, the lesions of the 
eye may heal in a few weeks without scarring, whereas, in the more 
severe forms the conjunctival lesions may persist for years. In the 
protracted eye cases, scarring of the bulbar and palpebral conjunctiva 
frequently results in obliteration of the fornices with corneal opacities 
and ulcers. 

The most important conditions to be considered in the differential 
diagnosis of erythema exudativum multiforme are drug eruptions, 
foot-and-mouth disease, pemphigus vulgaris, Vincent’s angina, and 
chickenpox. 

Drug eruptions may be difficult to distinguish. The drugs most 
commonly causing bullous eruptions are sulfonamide compounds, 
barbiturates, phenolphthalein, iodine, inorganic arsenic, and antipy- 
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rine. The cutaneous lesions caused by these drugs may simulate the 
erythema multiformelike eruptions of the skin and mucous membranes, 
but are not usually as extensive or severe. Oral lesions are rare but 
have been known to occur. A careful history with special reference to 
drug ingestion will further help to differentiate the two. 

The lesions of foot-and-mouth disease may resemble those of 
erythema exudativum multiforme, but may be differentiated by the 
limitation of the cutaneous lesions to the skin near the mucocutaneous 
junctions and to the fingers and toes. A virus may be demonstrated 
by guinea pig inoculation in most cases of foot-and-mouth disease. 

Although pemphigus vulgaris involves the skin and mucous mem- 
branes, it is not too difficult to differentiate it from erythema exuda- 
tivum multiforme. The onset of pemphigus is gradual, the course is 
chronic, there is an older age incidence, and tracheobronchial involve- 
ment does not occur. 

Vincent’s angina does not cause bullous lesions on the mucous mem- 
branes, skin lesions are absent, and stained smears from the mucous 
lesions reveal the typical Spirilla or fusiform organisms, or both. 

The lesions of chickenpox appear in crops and are smaller than 
those found in erythema exudativum multiforme. The disease usually 
runs a mild course and the vesicles dry up in 2 or 3 days. 

It has been the authors’ privilege to have had under their care 
nine patients with erythema exudativum multiforme in the past 5 
months, all of whom were severely ill and most of them had extensive 
mucous membrane lesions. All patients responded well to the treat- 
ment used and recovered without residual effect. Four of our patients 
were treated with aureomycin and they will be discussed more fully. 

The treatment of this disease comprises local and general measures. 
In the past, in spite of varied treatment, the average patient recovered 
rapidly and was free of the disease within 3 or 4 weeks. Because of 
the severity of the oral and pharyngeal lesions, it is frequently im- 
possible for these patients to take adequate nourishment and liquids 
by mouth. The general measures adopted in our cases to combat the 
dehydration and general toxemia included 3,000 to 4,000 cubic centi- 
meters of intravenous fluids daily to which had been added 100 mg. 
of thiamine chloride, 100 mg. of sodium ascorbate, and 25 mg. of nico- 
tinic acid. In the rare cases with pronounced anemia, blood trans- 
fusions are indicated. Crysticillin, 300,000 units, was given intra- 
muscularly every day to combat secondary infection. Two of our 
patients received sulfadiazine and sulfathiazole (0.5 gm. of each, 
four times daily). No objective or subjective difference was noted 
between the patients receiving sulfonamides and those not receiving 
them. One patient was given crysticillin for the first 3 days; aureomy- 
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cin then became available and was substituted, 1 gm. orally 3 times 
daily. Forty-eight hours after the institution of aureomycin the con- 
junctivitis had resolved by 95 percent. On the eighth hospital day 
there was 80 percent resolution of the lesions of the penis and on 
the eleventh hospital day the only lesions remaining were on the 
under surface of the tongue, the left corner of the mouth, and a very 
small crust on the foreskin. As a result of the apparent specificity of 
aureomycin for this condition we were encouraged to follow this form 
of therapy shortly afterward when three additional cases were ad- 
mitted within a 48-hour period. Three days after admission aureo- 
mycin was begun in a dosage of 1 gm., three times daily. The only 
other therapy consisted of boric acid eyewashes, hydrogen peroxide 
mouthwashes, and intravenous fluids. These three patients were ex- 
cellent for study purposes: one had a mild form of the condition with- 
out evidence of vesicles, although he had lesions of the mouth, nose, 
urethra, and foreskin ; the second case was moderate in that in addition 
to the lesions of the mucous membranes the patient had a few scattered 
vesicles of the face and chest; the third patient had a severe form of 
the disease, his entire torso being covered with large bullae. After 8 
days of aureomycin therapy we were convinced that this drug was no 
more effective than the penicillin and sulfonamides had been. There 
were no complications but the condition in no way responded more 
rapidly in these patients than in our earlier ones. 

Our last patient was admitted following the trial with aureomycin. 
No therapy, other than boric acid eyewashes, hydrogen peroxide 
mouthwashes, and intravenous fluids, was given and this patient re- 
sponded as well as any of the preceding eight. 

In the treatment of local lesions strict oral hygiene must be under- 
taken. A cleansing mouthwash such as one-half strength hydrogen 
peroxide was used to free the tenacious mucus that accumulated in 
the mouth and pharynx. The mouth lesions were painted three times 
per day with 1 percent aqueous gentian violet solution. In cases of 
extensive involvement with laryngeal lesions and possible obstruction, 
facilities for emergency tracheotomy or intubation should be available. 
Weeping and oozing lesions of the scrotum, penis, and skin were 
treated with boric acid compresses and topical applications of 1 per- 
cent gentian violet. The eye lesions are most important and, because 
of the frequent and dangerous complications, were followed daily 
by the ophthalmologists. Local measures in the eye consisted of boric 
acid eyewashes, 30 percent sulfacetimide solution every 6 hours, peni- 
cillin ointment every 6 hours, and atropine ointment every 8 hours. 

After the acute phase of the disease has subsided a thorough inves- 
tigation for all foci of infection is recommended as a prophylactic 
measure against recurrence. 
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CASE REPORT 


An 18-year-old white man entered the hospital on 8 October 1948, complaining 
of a head and chest cold of 8 days’ duration and soreness of the mouth, which 
began 2 days prior to admission. This illness began while travelling from 
Florida to San Diego. At the onset, the patient also suffered from headache, 
inflammation, photophobia, and lacrimation of both eyes, anorexia, and nasal 
congestion. Shortly after the onset, he began to have attacks of chills and fever, 
and pains in the chest which were aggravated by severe coughing. Dysphagia 
began 2 days before admission and burning on urination occurred on the morning 
of admission. 

Past history—Inquiry into the past history of the patient revealed that he 
had had a similar attack in 1946, at which time he received penicillin treatment 
and recovered in 7 days. Prior to the attack he was working in a mortuary. 
It may be significant to note that while the patient was on leave, just prior to 
his present attack, he again worked in the mortuary for 1 week. 


Physical eramination.—Physical examination revealed a well-nourished, young 
man with a temperature of 103.4° F., pulse 108, respiration 24, and blood pressure 
135/80. He was uncomfortable, coughed frequently, and brought up copious 
amounts of mucopurulent, blood-tinged sputum. Vision was normal, but both 
bulbar and palpebral conjunctival surfaces were inflamed and drained a 
mucopurulent discharge. There was no involvement of the sclera. Examination 
of the mouth disclosed edema of the gingiva, soft palate, and uvula, many areas 
of inflammation and ulceration of the soft palate and gums, and a thrushlike 
membrane over the tongue, palate, and buccal mucosa. The lips were fissured 
and bleeding. Wheezes and rhonchi 
were heard throughout both lung fields 
with moist rales in the left base and 
right midposterior chest. There was 
slight inflammation of the urinary 
meatus with a purulent discharge. 
The skin at this time was normal. 





Figure 2.—Vesicular and bullous le- 

be — , . sions of the arms and chest, crust- 

Figure 1.—Bullous lesions of the penis ing and fissuring of the lips, and con- 
and scrotum, junctival involvement. 
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Figure 3.—Vesicular and bullous lesions of the upper and lower extremities. 


On 11 October the scrotum became red and began to itch. Laryngoscopic 
examination revealed slight swelling in the vallecular region with some difficulty 


in swallowing saliva. On 12 October a 
few reddish papules appeared on the 
right side of the thorax, posteriorly. 
The urethral discharge had increased 
considerably and was purulent. The 
mucous membrane of the glans penis 
began to slough and large vesicular and 
bullous lesions appeared over the fore- 
skin and skin of the penis (fig. 1). On 
13 October vesicular and bullous lesions 
appeared on the upper and lower ex- 
tremities and chest (figs. 2 and 3). 
Treatment and hospital course.—The 
patient was treated with from 3,000 to 
4,000 cubic centimeters of intravenous 
fluids daily, to which had been added 
100 mg. of thiamine chloride, 100 mg. of 
sodium ascorbate, and 25 mg. of nico- 
tinie acid. Crysticillin, 300,000 units 
and sulfadiazine, 4 gm., were given 
daily. All oral lesions were painted 
three times daily with 1 percent gentian 
violet, and one-half strength hydrogen 
peroxide was used as a mouthwash. 
The patient was observed carefully by 
the ophthalmologist for formation of 
adhesions of the conjunctivae and for 
corneal involvement. The eyes were 





Figure 4.—Erythema iris type lesions 
involving the chest and face and 
hemorrhagic crusting and fissuring 


of the lips. 





892 U. S. ARMED FORCES MEDICAL JOURNAL [ VOL, I, NO. 8 


treated with boric acid eyewashes which were followed by instillations of 
sulfacetimide solution every 6 hours. Penicillin ointment was also instilled 
every 6 hours and atropine ointment every 8 hours. The scrotum and penis were 
treated with boric acid compresses and 1 percent gentian violet. Vesicular and 
bullous lesions of the skin were painted daily with 1 percent gentian violet. 

Except for a leukocytosis, all laboratory examinations, which included com- 
plete blood count, sedimentation rate, urinalysis, and conjunctival smear and 
cultures, revealed nothing unusual. Biopsy of a skin specimen was consistent 
with the diagnosis of erythema exudativum multiforme. 

The patient’s temperature fell to normal on the fifth hospital day and remained 
normal thereafter. On the eighth day the conjunctivae were 50 percent improved 
and the lesions of the mouth had regressed so that the patient was able to 
tolerate soft foods, and the cutaneous lesions were healing rapidly. On the 
fourteenth hospital day the urethral discharge subsided; and on the thirtieth 
hospital day all lesions had resolved completely. He was given convalescent leave 
and upon return was found fit for duty. 

Three other patients were treated in a similar manner. Figure 4 


shows the appearance of lesions in one of them. 


SUMMARY 


Erythema exudativum multiforme is more common in the spring 
and fall months, occurs predominately in males, and is rarely found in 
Negroes. The disease may be severe, run a self-limited course, is 
rarely fatal, and recurs. The sites of predilection are skin, respira- 
tory tract, and mucous membranes. The most important sequelae 
are destruction and scarring of the conjunctiva and cornea, which 
may in rare cases lead to maceration and ulceration of the cornea with 
subsequent corneal perforation and panophthalmitis. 

Although a definite etiologic factor has not been found, the most 
likely possibility, in the light of our present knowledge, is a sensi- 
tivity reaction. 

Except for eye changes, most cases recover regardless of the type 
of treatment used. General supportive measures are necessary dur- 
ing the acute phase of the illness and we believe that 300,000 units of 
crysticillin per day was as effective as massive doses of penicillin in 
combating secondary infection. It was our impression that in the 
three cases treated with aureomycin there was no specific response. 
Because of the possibility of severe eye damage, the ophthalmologist 
should share the responsibility of treatment. 


COMMENT 


Since completion of this article additional evidence has appeared 
in the literature (5) which seems to indicate a specific viral etiology 
for erythema exudativum multiforme. We believe that the lack of 
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response of our cases to aureomycin, which has heretofore been our 
most effective antiviral drug, does not support this finding. 
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Listerella Monocytogenes 
Meningitis 
Report of a Case 


JAMES F. Berry, Lieutenant, junior grade (MC) U. 8. N2 


bits in which an excess of mononuclear cells in blood is a striking 

feature. This organism has been recovered from infectious 
mononucleosis in man and animals, and in meningeal infections in 
man. Since 1935 when Burn (7) first described a case of meningo- 
encephalitis caused by the organism Listere/la monocytogenes, 24 
cases have been reported. 


ISTERELLA MONOCYTOGENES causes an infection in rab- 


The role of this organism in man and animals has been thoroughly 
reported by Julianelle (2) and more recently by Kaplan (3). 

Although the disease is relatively rare in man, the mortality rate 
ranges from 63 to 70 percent (2) (3). However, with the advent of 
the sulfonamides, the death rate has greatly decreased. Porter and 
Hale (5) achieved good results by use of sulfanilamide and sulfa- 
pyridine in protecting mice from lethal doses of Listerella. 

Foley, Epstein, and Lee (4) found that each of their 7 strains of 
Listerella grew freely in 40 times the concentration of penicillin nec- 
essary to completely inhibit the growth of other gram-positive 
organisms. They therefore assumed that Listerel/a was penicillin- 
resistant. 

In spite of these reports, the strain of Listerella recovered in the 
case reported here was found to be more sensitive to penicillin in vitro 
than to either sulfadiazine or streptomycin. 


CASE REPORT 


On 19 May 1949, a 32-year-old white man was admitted to a naval hospital 
complaining of a severe headache of 14 hours’ duration. On admission he was 
delirious. 
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According to his wife, he was apparently well the day prior to admission and 
he had worked the entire day at his job as a metal die caster. After a large 
dinner he took a nap for about 1 hour. When he awoke he complained of a 
slight headache and went to bed. 

At 2300 the patient was restless and his temperature was 104° F. A physician 
gave him an injection of penicillin and he was hospitalized. 

The past and family histories were noncontributory. 

Physical examination revealed an acutely and seriously ill man. The tem- 
perature was 104° F.; pulse, 80; respirations, 20; and blood pressure, 154/84. 
The neck was stiff, and Kernig’s sign was positive, while Brudzinski’s sign was 
negative. The general physical examination was otherwise essentially normal. 
Complete neurological examination (as far as the cooperation of the patient 
permitted) was normal except for a positive Babinski reflex on the left. 

A spinal puncture, performed soon after admission, showed a pressure of 
340 mm. water. The pressure was slowly reduced to 200 mm. water. The spinal 
fluid was slightly turbid and smears revealed many small gram-positive rods. 

Thirty minutes following the spinal puncture the patient’s sensorium cleared 
considerably and the headache was definitely relieved. Fourteen hours after 
admission severe headache accompanied by delirium returned and a spinal pune- 
ture was again performed. At this time the spinal fluid pressure was 520 mm. 
water, and the fluid was definitely cloudy. The pressure was again reduced to 
200 mm. water with immediate relief of symptoms; the blood pressure, which 
had risen to 180/120 prior to the second spinal puncture, returned to normal. 

One more therapeutic spinal puncture was necessary to relieve the headache 
the following day, 38 hours after admission. The spinal fluid pressure at this 
time was 190 mm. water, and the fluid was still cloudy. 

A 48-hour culture of the spinal fluid showed small gram-positive rods in pure 
culture. Blood cultures taken on admission were negative. On the third hos- 
pital day a specific diagnosis of Listerella monocytogenes meningitis was made. 

During the next 7 days, repeat spinal punctures were performed for penicillin, 
sulfadiazine, and streptomycin levels as well as spinal fluid chemistry. Through- 
out this period, the temperature was returning to normal by lysis and the patient 
was relatively asymptomatic. On the ninth day of hospitalization the patient 
had a generalized, follicular, morbilliform type of skin eruption, which responded 
promptly to antihistaminic drugs and the discontinuation of sulfadiazine and 
streptomycin. (In vitro studies were now available showing the organism more 
sensitive to penicillin than to either sulfadiazine or streptomycin.) 

The remainder of the hospital course was unremarkable. Penicillin was grad- 
ually decreased, and discontinued at the time of discharge on 11 June 1949, 
23 days after admission. 

Follow-up studies at monthly intervals have failed to reveal any abnormalities 
in the electrocardiogram, blood, urine, or spinal fluid. 


Laboratory findings 


Complete red and white blood cell counts after 20 May 1949 were within normal 
limits. The results of the Davidsohn test, blood Kahn test, and the test for 
cold agglutinins were within normal limits. 


BACTERIOLOGY 
The organisms were small gram-positive rods, approximately 0.5u in breadth 
and 1 to 2u in length. They were nonencapsulated, and non-spore-bearing. They 














appeared singly, in V-shaped pairs, and in chains. Colonies on blood agar were 
small, transparent, and produced hemolytic zones about each colony. They were 
sluggish to nonmotile at incubator temperature, but actively motile at room 
temperature. 


Carbohydrate fermentation 
Acid with no gas.—Dextrose, 4% hours; salicin, 44% hours; levulose, 11 hours; 
rhamnose, 16 hours; maltose, 16 hours; lactose, 16 hours; and sucrose, 16 hours. 
Neither acid nor gas with mannitol, dulcitol, and inulin. 


Gelatin not liquefied. 


Semisolid media 

Growth confined to the line of inoculation with a branching out at the end of 
24 hours to give a brush effect. 

Indole and hydrogen sulfide negative. 


Sensitivity studies 

Penicillin—Presumptive test showed distinct penicillin sensitivity. Tube test 
revealed the organism to be sensitive between 0.09 and 0.19 unit per cubic 
centimeter. 

Streptomycin.—Presumptive test showed only slight streptomycin sensitivity. 
Tube test was not done. 

Sulfadiazine——Presumptive test showed distinct sensitivity in 100 mg. percent 
solution. Tube test showed the organism to be resistant in over 20 mg. percent. 


ANIMAL PATHOLOGY 

On 27 May 1947, a 7-month-old rabbit was inoculated with approximately 
250,000,000 living organisms per cubic centimeter intravenously. The rabbit had 
an immediate chill, but there was no significant change in either white blood cell 
count or differential count. The rabbit died about 12 hours later. 

On autopsy the organs were grossly unremarkable, except for the liver which 
was evenly studded throughout with myriads of miliary abscesses, the lungs 
which showed extreme passive congestion, and the spleen which was enlarged 
and extremely soft. 

Microscopic examination: In the lungs the majority of the alveoli were dis- 
tended with edematous fluid and contained a few mononuclear cells. In some 
areas the alveoli were collapsed and airless. The vascular spaces were congested, 
and red blood cells were observed in the alveolar spaces. Throughout the liver 
numerous small abscesses were seen. These abscesses had no relation to lobular 
architecture. The central veins were slightly dilated, and there was some 
compression of the liver cords. Throughout the adrenals a few small abscesses 
similar to those seen in the liver were observed. In some areas there was 
vascular congestion. The kidneys also showed small abscesses within which 
were seen short, plump, basophilic rods. 


Treatment 


_Emergency treatment was directed toward the reduction of spinal fluid pres- 
sure in order to relieve the headache and delirium. 

Chemotherapy was begun following the initial spinal puncture, and consisted of 
the administration of 1 million units of crystalline penicillin, intramuscularly, 
every 2 hours; streptomycin, 2 gm., intramuscularly, daily ; and sodium sulfadia- 
zine, 4 gm. initially, intravenously, followed by 1 gm. orally, every 4 hours 
thereafter. 
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On the third hospital day the dosage of crystalline penicillin was reduced to 1 
million units every 4 hours, and 300,000 units of wycillin was given every 8 hours. 

In vitro studies done on the fifth hospital day showed that the penicillin 
concentration in the spinal fluid was barely high enough to control the organism’s 
growth, and on that day 200,000 units of crystalline penicillin was given intra- 
thecally. This was the only intrathecal injection given. 

With the occurrence of an allergic skin reaction on the ninth hospital day, 
sulfadiazine and streptomycin were discontinued. Penicillin was given in the 
same dosage until the fourteenth hospital day, when crystalline penicillin was 
stopped. However, wycillin, 300,000 units every 8 hours, begun on the third 
hospital day, was continued until the day of discharge. 


Epidemiology 

When the patient became clear mentally, an extensive investigation was in- 
itiated to determine the epidemiologic factor involved in this case. The facts 
uncovered were meager. Two weeks prior to his illness a pet groundhog had 
been kept in his garage. The pet had become ill and was killed and buried by 
another member of the family; the patient had had no contact with the pet for 
weeks. The only unusual food was eaten 6 hours prior to his illness, and con- 
sisted of frozen African crayfish tails. Other members of the family had also 
eaten this food with no ill effects. 


The source of infection in man is obscure, and the animal reservoir, 
if such exists, has not been demonstrated. 
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The Retromolar Area 


Its Significance in Full and Partial Denture Construction 


Avueust BarTELLe, Commander (DC) U. 8S. Ni 


HE pear-shaped pad of tissue lying distally from the position 

of the mandibular third molar and formed by the external and 

internal oblique lines has been known variously as the retro- 
molar area, retromolar triangle, retromolar papilla, or retromolar 
pad. The importance of this pad of tissue with its underlying struc- 
tures and its relation to full and partial denture construction has fre- 
quently been overlooked. The failure to include this pad of tissue in 
the mandibular impression, or cutting the resulting impression of this 
pad from the distal extension of the finished mandibular full or 
partial denture, will result in early destruction of the mandibular 
alveolar ridge. This destruction is accompanied by loss of retention, 
stability, centric relation, vertical dimension, and comfort. 

The retromolar pad consists principally of loose connective tissue, 
within which are located the retromolar mucous glands (7). Below 
the pad are the terminal fibers of the temporal muscle which forms 
part of the retromolar area (2), the pterygomandibular raphe, and 
that part of the buccinator muscle which arises from the raphe (2). 
Below these structures is the thick periosteum covering the floor of 
the retromolar fossa (1). The bone is of the cortical type, form- 
ing a thick band distally from the third molar alveolus. It is fune- 
tionally active in furnishing attachment for muscles and is, therefore, 
a relatively stable bone (4). 

The soft character of the mucosa with the resilient character of the 
fibrous attachments in the submucosa make this pad of tissue ideal 
for postdam. This post dam is important in mandibular full denture 
retention. The dense bone below these structures affords support 
for the mandibular full or partial denture and resists the forces of 
mastication. 

Anteriorly to the retromolar area, the crest of the residual alveolar 
ridge is covered with dense fibrous connective tissue (5). Below this 
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is a thin layer of cortical bone and 
varying amounts of spongy bone 
where atrophic changes are com- 
mon (7). The character of the 
tissue and bone anterior to the 
retromolar area predisposes to 
failure of the denture if termi- 
nated in this area (fig. 1). Four 
cases are presented where the 
partial or full denture failed be- 
‘ause it terminated anteriorly to 
the retromolar pad. 

Some factors, such as clasp de- 
sign, that may contribute to the 
failure of the partial denture are 
shown in the illustrations. These 
factors will not be discussed in 
this article. 

CASE REPORTS 
Case 1.—The patient had been wear- 


ing a maxillary full denture and a man- 
dibular lingual bar partial denture for 
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Figure 1—At A (retromolar area) 


bone is of the dense cortical type. 
Partial and full dentures should 
terminate here. At B, bone is of the 
thin cortical and spomgy type. 
Atrophic changes are common under 
stress if the denture is terminated 
here. 


about a year. His chief complaint was that his anterior alveolar ridge was sore 
and that he could not masticate his food properly. 


Examination revealed an inflamed mucosa under the denture in the maxillary 
central and lateral incisor area. There was loss of occlusion in the molar area 
and a %-mm. space between the teeth. The saddles of the mandibular partial 


denture did not include the retromolar area. 


The mandibular alveolar ridge in 


the molar region revealed apparent absorption of the supporting bone. 


Failure to include the retromolar area in the saddles of the mandibular par- 
tial denture (fig. 2) had caused the forces of occlusion to absorb the alveolar bone 





Figure 2.—Case 1. Mandibular par- 
tial denture with saddles short of the 
retromolar area, 





Figure 3.—Case 2. Mandibular par- 
tial denture with saddles short of the 
retromolar area, 
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resulting in a loss of vertical dimension and discomfort in the anterior maxillary 
region. 

A redesigned partial denture was constructed with extension of the saddles 
into the retromolar area with correct centric and vertical dimension, 


Case 2.—The patient had been wearing a mandibular lingual bar partial den- 
ture for 3 months. 

His chief complaint was that his mouth was sore, and that excessive amounts 
of food got under the partial denture. He had had several adjustments during 
the 3-month period, but did not obtain relief. 

Examination revealed the teeth in the partial denture set up in cross-bite 
relation. The tissue-bearing area of the saddles was small and appeared to be 
far less than the patient could tolerate. The retromolar area was not included 
in the saddle (fig. 3). 

The partial denture was ill-fitting because of cross bite and inadequate saddles. 

A new partial denture was constructed which corrected the cross bite, extended 
the saddles into the retromolar area, and which enlarged the tissue-bearing 
area to the tolerable limits of the muscle attachments. This new partial denture 
has now been worn 26 months with the masticatory function satisfactorily 


restored. 





Figure 4.—Case 3. Partial denture in Figure 5.—Case 3. Dark lines indi- 
place on stone cast. cate retromolar area. Broken lines 
indicate denture area where exten- 
sive destruction of the alveolar ridge 
was apparent. 


Case 3.—The patient was wearing a maxillary full denture and a mandibular 
lingual bar partial denture. While removing the denture, he accidentally 
severed a blood vessel in the floor of the mouth with one of the clasps. He was 
referred to the Prosthetic Department for a new prosthetic appliance. 

Examination of the mandibular alveolar ridge revealed extensive destruction 
of the supporting bone. The retromolar area had not been included in the 
denture area (figs. 4 and 5). There was definite loss in vertical dimension 
and centric relation. 

A new maxillary full denture and a new mandibular partial denture extending 
the saddles into the retromolar area was constructed. 


Case 4.—The patient was wearing full maxillary and mandibular dentures. 
He stated that his mandibular denture was “very loose.” About 1 month 
previously he had had both maxillary and mandibular dentures rebased to improve 
their retention. 
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Examination revealed that the maxil- 
lary denture was satisfactory. The 
mandibular denture had no retention; 
the tissue-bearing area in the posterior 
of the right and left sides was inade- 
quate, and did not include the retro- 
molar area (fig. 6). The _ vertical 
dimension and centric relation were 
satisfactory. 

The mandibular denture was rebased, 
extending the tissue-bearing area to the 
tolerable limits of the muscle attach- || 
ments and over the retromolar area. Figure 6.—Case 4. Mandibular full 
This denture has been worn satisfac- denture with saddles short of the 
torily for a year. retromolar area. 





SUMMARY 


Four cases are presented in which partial or full dentures failed. 
In the cases presented, the dentures failed in the loss of retention, 
stability, centric relation, vertical dimension, and comfort because the 
retromolar area was not included in the denture area. The importance 
of the retromolar area in full and partial denture construction should 
not be overlooked. 

REFERENCES 


1. PENDLETON, E. C.: Influence of biologic factors in retention of artificial den- 
tures. J. Am. Dent. A. 23: 1248, July 1936. 
Harris, H. L.: Anatomy of mouth and its relation to upper and lower full 
denture construction. J. Am. Dent. A. 18: 1220-1226, July 1931. 
38. Epwarps, L. F., and BoucHEr, C. O.: Anatomy of mouth in relation to complete 
dentures. J. Am. Dent. A. 29: 331-345, Mar. 1942. 
4, Swanson, J. H.: Retromolar area and its relation to adjacent structures. 
J. Am. Dent. A. 29: 44-49, Jan. 1942. 
5. PENDLETON, E. C.: Minute anatomy of denture bearing area. J. Am, Dent. A. 
21: 488-504, Mar. 1934. 


to 


Fel JV 





The Hanger Cephalin Cholesterol 
Flocculation Test and the 
Maclagan Thymol Turbidity Test 


Correlation With Autopsy Findings 


ArtTuur L. LAWLER, Commander (MC) U.S. N.' 
Rosert R. Hirst, Lieutenant, junior grade (MC) U. 8. N’ 


HE cephalin cholesterol flocculation and the thymol turbidity 

tests have many clinical advantages in determining the extent of 

liver damage and the differentiation of its various forms. <Ac- 
tually these reactions do not test any known function of the liver and 
should more properly be regarded as indicators of disturbed liver 
metabolism rather than as specific liver function tests (7). 

The more recently described reaction, the thymol turbidity test, 
was first reported in 1944 by Maclagan (2) when “in the course of 
work on the serum colloidal gold reaction it was noted that the thymol 
which was used to inhibit the growth of mold in the barbitone buffer 
produced a marked turbidity or precipitate with certain sera, usually 
those from patients who had parenchymatous liver disease.” Making 
use of these observations, he devised the thymol turbidity test as “an 
indicator of liver dysfunction.” In a series of clinical cases he deter- 
mined that this test was about 91 percent reliable in infectious hepa- 
titis and about 52 percent reliable in Weil’s disease. 

At first it was supposed that the underlying mechanism of these 
two tests was the same. However, as more clinical cases were studied, 
many instances were found in which these tests were not at all in 
agreement or in which they agreed in only certain stages of the 
disease (3). The variation in different stages of the same disease is 
perhaps best illustrated in infectious hepatitis where the cephalin 
cholesterol flocculation test becomes abnormal first and the thymol 
turbidity test remains positive long after the cephalin cholesterol 
flocculation test has returned to normal (4). 


1The Hektoen Institute for Medical Research, Cook County Hospital, Chicago, Il. 
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Many investigators, among them Recant, Chargaff and Hanger (4), 
Cohen and Thompson (6), and Kunkel and Hoagland (4), have 
proved that, biochemically, the mechanisms of these tests are not the 
same. Electrophoretically, an increased gamma globulin was found in 
all sera showing a positive thymol turbidity test, as had previously 
been shown in cases with an abnormal cephalin cholesterol floccula- 
tion test. Immunological methods have failed to demonstrate a qual- 
itative abnormality of this gamma globulin even though the high 
gamma globulin present in multiple myeloma does not produce a posi- 
tive thymol turbidity test. It is apparent that both of these tests 
depend on the gamma globulin content of the serum but in different 
fashions not yet fully investigated nor understood. 


The degree of elevation of the thymol turbidity test appears to 
be directly proportional to the degree of lipemia present, and the 
extraction of all lipids from a positive sera prevents the reaction, 
which can again be made positive by the addition of lipids from a 
normal serum. Thus, it is believed that in the thymol turbidity test 
the gamma globulin determines whether the reaction will be normal 
or abnormal, while the lipemia present determines the elevation of the 
test. This perhaps explains why no correlation has been found be- 
tween the severity of symptoms and the degree of elevation of the 
thymol turbidity test (7). 

Also, unlike the cephalin cholesterol flocculation test, it has been 
noted that the thymol turbidity test decreased in liver disease follow- 
ing the intravenous administration of large amounts of concentrated 
serum albumin over a period of days (7). This has been confirmed 
in various laboratories where an elevation of the serum albumin de- 
creased the thymol turbidity reaction (4). 

Some of the advantages claimed for the thymol turbidity test are as 
follows: 

(a) An easier reagent to prepare with weighed amounts of chemi- 
cals which do not require aging. 

(6) A more stable and less photosensitive agent than the cephalin 
cholesterol. 

(c) A satisfactory test that can be performed on sera after several 
weeks’ refrigeration. 

(d) The results on nonfasting specimens are slightly higher than on 
fasting specimens but less in error than the cephalin cholesterol floc- 
culation test. 

(e) An accurate and reproducible result free from subjective esti- 
mation and error. 

(f) A rapid determination; completed in 14 hour instead of 48 
hours. 

(g) Fewer false positive reactions. 
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(hk) Appears to be more often normal in uncomplicated obstructive 
jaundice than the cephalin cholesterol flocculation test. 

(z) A test of definitely more diagnostic value in following con- 
valescent cases of infectious hepatitis. 

(7) A test that is easily checked since it is normally elevated in dogs 
and rabbits. 

The emphasis placed upon these 2 tests of liver dysfunction is appar- 
ent in the more than 200 articles published in the past 10 years. The 
clinical and biochemical aspects have been and are being extensively 
investigated. 

The authors of this article believed that a correlation of these tests 
should be attempted in which not the clinical but the autopsy diag- 
noses are used. The purpose of this article is to present such a 
correlation. 

Case records and autopsy findings at the Cook County Hospital 
during 1947 and 1948 were reviewed. Of these, 100 cases were found 
in which pathologic change was noted in the liver and in which cepha- 
lin cholesterol flocculation and thymol turbidity tests had been done. 
In 91 cases, a total protein determination with A/G ratios was also 
available. The liver disease was not necessarily the cause of death nor 
the primary disease of the patient and in no case was death due to 
cholemia. 

The average age of the patients was 57 years. The average time 
interval between performance of these tests and death was 14 days. 
In four cases, the thymol turbidity test had been elevated previously 
and was normal just prior to death, while in two cases, the same 
occurred with the cephalin cholesterol flocculation test. For the pur- 
pose of this report, only the last determination prior to death is used. 

The cephalin cholesterol flocculation test was performed by the 
technique of Hanger (8) as modified by Neefe and Reinhold (9). 
A flocculation of more than 2+ in 48 hours was considered abnormal. 

The thymol turbidity test was performed in accordance with the 
technique recommended by Maclagan (7). A turbidity of over 4 
units was considered abnormal. The thymol flocculation test, as sug- 
gested by Neefe and Reinhold, was not recorded. 

The serum total proteins, albumin and globulin concentrations were 
determined after the photoelectric method of Kingsley (10). The 
normal range of total serum proteins was taken as 6.5 to 8.0 gm. per 
100 ce. ; the albumin as 4.0 to 5.5 gm. per 100 cc.; the globulin as 1.5 to 
3.4 gm. per 100 ce. 

Of these 100 cases, 122 distinct pathologic diagnoses were deter- 
mined on gross and microscopic examination of the livers. These 
diagnoses were divided into 12 groups (table 1). 
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TaBLe 1.—Distribution of the abnormal cephalin cholesterol flocculation and 
thymol turbidity tests by groups 











| 













] 
Groups Abnormal Abnormal | Both tests| Neither | Total 
CCF 'only| TT? only | abnormal | abnormal | cases 
sine ah a Sanaa” | a sinnnecin at acs ceeds 
Cirrhosis with jaundice___-..-........_-_- 1} 9 14 | 5 29 
Cirrhosis without jaundice-__ 0 | 0 0 | 1 1 
Congested liver___....-..-- 0} 0 0 | 19 | 19 
WORT OS Banos een sas ene ec 1 | 10 | 2 | 0 13 
Primary carcinoma of the liver____.-._---- 0 | 2 2) 1 5 
Metastatic carcinoma of the liver__--_----- | 1 | 5 5 | 5 16 
QI Mos a essed esncens-os 3 | 3 6 | 0 12 
Benign biliary obstruction with infection__| 0 3 1 | 1 5 
Benign biliary obstruction without infec- 
Nice seccensti ames sie ee siesta csndat rin | 0 | 2 | 0 | 0} 2 
—e biliary obstruction with infec- | ‘ 
a ee ne ee | 1 4 3 0 
Malignant biliary obstruction without in- | 
MI is canteretedcinieianieeerdetinpegtiracs opiate sities 0 0 | 2) 6 
DRONE < os os cancacnkesceasess : 0 2 1 |} 3 | 6 
Te dul wks! tat soa scents ee ana | 7 44 34 37 122 


1 Cephalin cholesterol flocculation. 
2 Thymol turbidity. 


The groups were arranged to include cases with a variety of specific 
lesions in which similar liver damage was found at autopsy. Table 2 
lists the percentage efficacy of these tests by groups. 


TABLE 2.—The percentage efficacy of the cephalin cholesterol flocculation and 
thymol turbidity tests alone and together by groups 


| 
Number | Percentage | Percentage | Percentage 
Groups | of | efficacy of | efficacy of | efficacy of 


















cases the CCF!| the TT? | both tests 
CINE WR SO 5 55 on os oe ge See 29 51.7 79.3 82.7 
Clevhosis without taumdies... .......0.cesnccnencecesns.-- 1 0 0 0 
CREIIPINOUNS ck cu ddeudadnacuvdaruasatindbwacsadess 19 0 0 0 
genes i cytticactekomantncisiacenn dtwimnainetaeds 13 23 92.3 100 
Primary carcinoma of the liver_--.....-...---.-.------- 5 0 80 80 
Metastatic carcinoma of the liver__........---.-------- 16 37.5 62.5 68.7 
TURE MII os crcl kn nine noe nase 12 75 75 100 
Benign biliary obstruction with infection -__--__-----.-- | 5 0 80 80 
Benign run obstruction without infection --__-- ~~ -_- | 2 0 100 100 
Malignant biliary obstruction with infection. --.-.~--..--| 8 12.5 87.5 100 
Malignant biliary obstruction without infection _---___- 6 0 | 66.6 66.6 
NIE xo iene cer ccipesn meee nes | 6 0 | 50 | 50 
Average percent efficacy__...........------- pars ical 27.9 63.9 69.6 





1 Cephalin « cholesterol flocculation. 
2 Thymol turbidity. 


DISCUSSION 


The first group is made up of 29 cases of Laénnec’s type cirrhosis 
with jaundice as a result of this disease. No cases of biliary cirrhosis 
were included in this group, these having been listed under the ap- 
propriate causes of obstruction. Since only about 20 percent of the 
cases of Laénnec’s cirrhosis might be expected to develop jaundice 
and this usually as a preterminal or terminal event, we would antici- 
pate finding distinct pathologic changes in these livers. This was 
true in all 29 cases. However, in 5 of these cases both tests were 
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entirely normal, and in only 14 cases were both tests abnormal. If 
only one test was abnormal it was more likely to be the thymol turbid- 
ity by a ratio of 9:1. This same ratio has been reported elsewhere 
in cases of cirrhosis (1/). Maclagan originally reported 13 abnormal 
thymol turbidity tests in 13 cases of cirrhosis while Stillerman (17) 
reported 96 percent reliability of the thymol turbidity test in 48 cases 
of clinical cirrhosis. Most of the reports in the literature, however, 
have indicated a percentage reliability of about 70 percent (3) (12). 
As can be seen in table 2, the percentage reliability of the thymol 
turbidity test in our 29 cases of cirrhosis with jaundice was 79.3 per- 
cent while the cephalin cholesterol flocculation test was 51.7 percent 
reliable. Using both tests, one or the other, or both indicated liver 
disease in 82.7 percent of the cases. Theoretically, we would expect 
to find a high percentage of reliability of the thymol turbidity test 
in cirrhosis since all the factors which tend to elevate this test are 
present. That is, a high gamma globulin, a high lipid, and a low 
albumin level in the blood (4). The explanation of this discrepancy 
must await further studies on the basic mechanism of this test. 

The second group included only one case of cirrhosis without jaun- 
dice in which neither test was abnormal. 

In the third group were 19 cases of congestion of the liver. These 
included chronic passive congestion, and congestion occurring in the 
terminal state. The gross and microscopic findings in the liver were 
similar to those found in congestive heart failure, although in only 
one case was this the cause of death. Positive thymol turbidity 
values have been reported in from 30 to 55 percent of patients suf- 
fering from various types of heart disease (77) (73). That this was 
not simply the result of congestion of the liver was pointed out when 
it was noted that the presence or absence of circulatory failure did 
not appear to influence the results of these tests (77). Similarly, in 
our 19 cases, simple congestion of the liver did not cause either test 
to be abnormal. 

Thirteen cases were diagnosed as fatty infiltration of the liver. 
This is a stage through which a number of parenchymatous diseases of 
the liver pass early in their course and from this stage either healing or 
destructive disease may follow. In the typical case of virus hepatitis, 
the highest thymol turbidity values are found between the tenth and 
twentieth days (72) of illness, at which time the blood lipid level 
is also high (4) and at which time some fatty infiltration may first 
be seen in liver biopsies. Our findings in 13 cases of fatty infiltration 
also showed a high percentage of reliability for the thymol turbidity 
test. (92.38 percent) while the cephalin cholesterol flocculation test 
which is less affected by blood lipids was only 23 percent reliable in 
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indicating liver disease. One or both tests were abnormal in all 13 
cases. 

Five cases of primary carcinoma of the liver were found in which 
no obstruction was apparent. Four of these (80 percent) had abnor- 
mal thymol turbidity values while in all five the cephalin test was 
normal. The elevated thymol turbidity values could not be correlated 
with the extent of liver replacement by tumor since an estimated 60 
to 80 percent of the liver parenchyma was grossly and microscopically 
normal in each case. This has also been noted elsewhere (7/2). Stil- 
lerman reported that 7 of 15 cases of neoplastic disease had elevated 
thymol turbidity tests but whether the process was primary in the 
liver or metastatic is not stated. 

Of the 16 cases with metastatic carcinoma of the liver without biliary 
obstruction, both tests were abnormal in 5, neither test was abnormal 
in 5, an abnormal thymol turbidity test only was noted in 5, and in 1 
case the cephalin test alone was abnormal. Kunkel, working with 
clinical material, found a number of cases with metastatic neoplasm 
in the liver which showed abnormal thymol turbidity values and nor- 
mal cephalin cholesterol flocculation tests. Here again, the ab- 
normal values could not be correlated with the extent of parenchymal 
destruction. 

Toxic hepatitis, more frequently caused by toxicity associated with 
disease other than that due to drugs or poisons, was evident in 12 
cases at autopsy. In three cases the thymol turbidity test alone was 
abnormal, in three cases the cephalin test alone was abnormal, while 
in six cases both tests were abnormal. Thus each test was 75 percent 
reliable and together they indicated disease in all 12 cases. Popper 
and Franklin (74) in studying 21 clinical cases of toxic hepatitis with 
biopsy specimens, found that most of these cases had abnormal values 
for the thymol and cephalin tests but found that in a number of cases 
both tests were normal when considerable damage was indicated by 
the biopsies and other laboratory tests. Evidence suggests that many 
acute infectious diseases have an associated toxic hepatitis, for some 
investigators have reported that as many as 37.5 percent of patients 
with acute infections have abnormal thymol turbidity tests which 
return to normal during convalescence (//). 


Five cases were classified as benign biliary obstruction with infec- 
tion, and two cases as benign biliary obstruction without infection. 
In neither group was the cephalin test alone abnormal, while the 
thymol turbidity test was 80 percent reliable in the presence of infec- 
tion and 100 percent reliable without infection of the biliary tract. 
From the literature it might be expected that both tests would be more 
reliable in the cases of obstruction with infection but our groups here 





908 U. S. ARMED FORCES MEDICAL JOURNAL [VOL. I, NO. 8 


are quite small and perhaps with a greater number of cases this would 
be true. The poor correlation of the extent of disease with the 
cephalin cholesterol flocculation test, and good correlation with the 
thymol turbidity test, has been observed elsewhere in cases of biliary 
obstruction (7). 

Of the 14 cases with malignant biliary obstruction, 8 had associated 
infection of the biliary tract and 6 were without infection. An ab- 
normal cephalin test alone was noted in only 1 of these 14 cases while 
in 3 cases with infection both the cephalin and thymol turbidity test 
were positive. In considering all 21 cases of biliary obstruction to- 
gether we do find that the thymol turbidity test is about 10 percent 
more reliable in the presence of infection. Popper and Franklin re- 
ported 73 cases of biliary obstruction, 33 of which were due to cancer 
and 40 were of benign origin. They also noted that most of their 
cases showed normal cephalin tests while the thymol turbidity test was 
slightly elevated. 

The miscellaneous group included one case of multiple myeloma 
in which the total proteins were 10.4 gm. per 100 cc. of which 9.2 gm. 
was globulin. This patient had a normal thymol and cephalin test 
1 day prior to death. At autopsy the liver was large and the seat 
of myelomatous and moderate fatty infiltration. The second case 
was that of miliary tuberculosis with diffusely scattered tubercles 
throughout the liver. Here again, both tests were normal. <A third 
case was found to be Hodgkin’s disease in which the liver was en- 
larged and showed a diffuse infiltration of the lymphomatous process. 
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Figure 1—A mean distribution curve of 91 cases with the mean thymol 
turbidity value in Maclagan units plotted against the globulin level in 
the blood in gm. per 100 ce. 
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Figure 2—A mean distribution curve of 91 cases with the mean thymol 
turbidity values in Maclagan units plotted against the albumin level in 
the blood in gm. per 100 ce. 


In this case the thymol turbidity was 16.8 units and the cephalin test 
was 4+ in 48 hours. A case of pernicious anemia had an abnormal 
thymol and normal cephalin test. At autopsy, the liver was found 
to have a central necrosis of all lobules. One case diagnosed as a 
reticulum cell carcinoma of the lymphoid tissues had an abnormal 
thymol and normal cephalin test. The liver was diffusely infiltrated 
by the carcinomatous disease. The last case was one of nutritional 
finemia in which both tests were normal. At autopsy, generalized 
moderate atrophy of the liver cords was noted with an over-all brown- 
ish pigmentation and no evidence of regeneration. To determine 
what relation the thymol turbidity in Maclagan units might have to 
the globulin level in the blood, a mean distribution curve was prepared 
(fig. 1). Ernst and Dotti (72) found a mean deviation of 1.8 in 
522 thymol turbidity values on 500 supposedly normal individuals. 
While in those suffering from disease not considered to involve the 
liver, a mean deviation of 2.7 was found in 538 tests on 527 hospitalized 
patients. Figure 1 has a deviation of less than these observers found 
in normal subjects and we can conclude that the thymol turbidity 
test, in units, bears no relation to the total globulin level of the blood. 
Similarly, when a mean distribution curve is prepared using the al- 
bumin level in the blood, no significant deviation is apparent (fig. 2). 
While therapeutically elevating the albumin level may lower the 
thymol turbidity reading in an individual case, the initial thymol 
reading does not appear to be significantly related to the initial al- 
bumin level of the blood. 
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CONCLUSIONS 


A certain error is inherent in our series since in 22 cases there were 
2 concurrent pathologic conditions in the liver. However, these 
were conditions commonly found together and expected in any study 
of patients with liver disease whether studied from a clinical or patho- 
logic standpoint. 

Our correlation of the cephalin cholesterol flocculation and the 
thymol turbidity test with autopsy findings in the liver is in accord 
with the clinical work reported in the literature. The thymol test 
was more than twice as reliable an indicator of liver disease in this 
series than was the cephalin test but notable discrepancies are ap- 
parent so that for maximum reliability both tests must be used. 

The thymol turbidity test was found to be highly reliable (92.3 
percent) in cases of fatty infiltration of the liver and more reliable 
in primary (80 percent) than in metastatic (62.5 percent) carcinoma 
of the liver. In biliary obstruction, it was 75 percent reliable with- 
out infection and 85 percent reliable in the presence of biliary tract 
infection. The thymol test indicated liver disease in about three out 
of four cases of cirrhosis with jaundice and the same proportion in 
toxic hepatitis. No abnormal values were found in simple conges- 
tion of the liver. 

The cephalin cholesterol flocculation test was found to be most re- 
liable in cases of toxic hepatitis (75 percent), cirrhosis with jaundice 
(51.7 percent), and metastatic carcinoma of the liver (37.5 percent). 
It was only 23 percent reliable in cases of fatty infiltration as compared 
to 92.3 percent for the thymol test. Normal values were obtained in 
primary carcinoma of the liver and generally normal values were 
noted in all cases of obstruction. 

At this point we should like to introduce what we believe to be a 
new concept of the thymol test. That is, that this so-called test of 
liver dysfunction may actually be a test that indicates the function 
of regeneration of the liver in response to disease. The concept of 
the thymol turbidity test as an index of liver regeneration is not with- 
out flaws but does explain some of the following: 

(a) In virus hepatitis, the thymol test is usually the last test to 
become abnormal and the last to return to normal. If we consider 
that the process in the liver proceeds from disease to destruction to 
regeneration, in that order, with overlapping of these stages, then the 
period in which the thymol test is abnormal corresponds most closely 
with the period of regeneration and not with the period of onset or 
subsidence of liver disease or destruction, 
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(6) Fatty infiltration of the liver is considered by many to be a 
stage of healing or regeneration and it is in this stage that the highest 
reliability of the test seems to occur. 

(c) The thymol turbidity test is abnormal in a significant propor- 
tion and frequently a majority of the cases of localized liver disease 
(such as carcinoma) when there are large areas of normal liver tissue 
and when other tests of liver function are normal. Perhaps localized 
regenerative processes about the lesions cause the abnormal thymol 
test. 

(d) In overwhelming liver disease sufficient to cause the death of 
the patient, such as acute yellow atrophy and advanced cirrhosis, the 
extent of destruction is readily apparent clinically and is indicated 
by most laboratory tests. Yet in these cases the thymol turbidity 
test is frequently normal (3) and microscopic examination of the 
liver frequently reveals a notable absence of regeneration. Those who 
have followed these patients with serial thymol turbidity determina- 
tions find that the test is initially abnormal but that as the patient 
enters the terminal stage, when presumably the power of regeneration 
has literally been overwhelmed by extensive disease and tissue de- 
struction, then the thymol test returns to normal. We observed this 
in four case records of patients with advanced cirrhosis in which earlier 
thymol values were abnormal but the last test prior to death was in 
the normal range. 

SUMMARY 


One hundred and twenty-two autopsy diagnoses of liver disease 
were correlated by groups with the thymol turbidity and cephalin 
cholesterol flocculation tests and found to be in accord with the clini- 
cal results reported in the literature. 

In general, the thymol test was twice as reliable as the cephalin test 
but notable discrepancies occurred. 

The use of the thymol turbidity test is suggested as an index of 


liver regeneration. 
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Anterior Fixed Bridges 


A Technique for Construction by Means of One-Piece Casting 


Joun A. Parker, Lieutenant Commander (DC) U. 8S. N. 


HE paucity of literature available on construction of anterior 
fixed bridges by means of one-piece castings leads to the belief 
that this method is not in common use. Should this premise 

be correct, it is regrettable, for bridges constructed by the technic 
described here have been found to be stronger, easier to seat, and 
therefore subject the teeth to less torque; in addition, it effects a sav- 
ing in chair and laboratory time. It is necessary to have only two 
sittings: the preparations and impressions are made at the first sitting 
and the completed bridge is inserted at the second. 

A detailed discussion of the preparation of the abutment teeth to 
receive the three-quarter crowns will not be given. However, the 
preparations must be precise and all surfaces should be made as smooth 
as possible with sandpaper disks and fine finishing stones. The im- 
portance of cutting parallel grooves cannot be overemphasized. The 
mesial grooves of the abutment teeth must be cut parallel to each 
other and the distal grooves cut parallel to the mesial. To accomplish 
this a long-pointed Boley millimeter gage is used; the points are 
coated with carbon or indelible pencil and the mesial surfaces of both 
abutment teeth are marked. The mesial grooves are cut and, when 
completed, the positions of the distal grooves are marked in the same 
manner, using the mesial grooves as a guide. It follows then that all 
four grooves must be parallel. This is important in the construction 
of anterior fixed bridges by any method but is mandatory when using 
the one-piece casting technic. 

A number of impression materials? may be used with good results 
but their preparation for use is not as simple as with some elastic im- 


1Dental Department, U. S. Naval Receiving Station, U. S. Naval Station, San Diego, 
Calif. 

2The material used should not have to be soaked in hardening solution as the change 
in dimension, after soaking for 15 minutes, is deleterious to the finished model. 
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Figure 1.—Equipment required for making impressions. 















pression creams. The equipment required for the latter is a rubber 
bowl, a plaster spatula, cement spatula, a 5-cc. glass or metal syringe 
and a shortened 18-gage needle (fig. 1). 

Prior to taking the impression, the gingival tissue must be pushed 
back 2 or 3 mm. from the finish line of the preparation. This is ac- 
complished by inserting a piece of string saturated with an astringent 
(dental glycerite on the Supply Table or a 20-percent solution of 
zine chloride) under the free margin of the gingival tissue; the diam- 
eter of the string used is comparable to that of a 14-gage wire. The 
initial insertion of the string is made at a point on the labial surface 
a few millimeters anterior to the mesial labial wall of the preparation 
and is gently pushed in place under the mesial, lingual, and distal 
gingiva with an instrument such as Woodson’s No. 2 plastic: Undue 
trauma must be avoided for it will tear the tissue from its attachment 
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and prevent return to its normal position. The string is left in place 
for about 5 minutes and then gently removed. It is important that 
all bleeding be checked, that the cavity preparation is free from blood 
and debris, and thoroughly dry or an accurate impression cannot be 
made. 

Impression cream is mixed in 50 cc. of water at 40° F. to allow 
sufficient time for filling the syringe and inserting the cream under 
the free margin of the gingiva before the cream begins to harden. 
The material is carried to the syringe with a cement spatula and is 
pumped into the barrel. The plunger is inserted and any incapsulated 
air is forced out. The needle is then attached and the material is in- 
serted under the gingival tissue and over the surfaces of the abutment 
teeth in a circular motion. When several layers have been deposited, 
a previously selected tray is filled with the remaining impression ma- 
terial and placed in position. Setting time in the mouth is approxi- 
mately 5 minutes. When the impression is removed it is carefully 
examined for air bubbles and if any are found it should be retaken. 
Saliva is removed by washing in cold water. The impression is then 
dried with compressed air and without undue delay an artificial stone 
model is poured by carefully vibrating the material in place. If a 
vacuum machine is available, its use is recommended before pouring 
the model. 

An impression of the opposing teeth and a registration of the bite 
is taken in any manner preferred by the individual operator. 





Figure 2, 
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Figure 3. 


When setting of the stone model is complete, it is separated and 
trimmed to remove all surplus material. That part of the model that 
represents the overhanging free margin of the gingival tissue is care- 
fully removed to permit free access to the finish line of the three- 
quarter crown preparations of the abutment teeth. At this point the 
model is further trimmed to receive the necks of previously selected 
facings and the facings are tentatively arranged in the space to be 
bridged although no attempt is made to grind them in. The stone 
model is then immersed in a warm water bath for a period of approxi- 
mately 5 minutes to prepare it for a duplication. It is next placed 
in a duplicating flask and the duplicating material is poured. The 
latter is permitted to set for 1 minute and the flask is immersed in 
an ice water bath that covers approximately 1 inch of its base and is 
permitted to chill for 30 minutes. The stone model is next carefully 
removed and another model is poured, using cristobalite model in- 
vestment. Upon separation the stone and cristobalite models should 
be carefully examined to insure that exact duplication has been 
attained. 

To permit free access to the distal surfaces of the abutment teeth 
for the purpose of contouring the wax three-quarter crowns and for 
establishing contact points, it is necessary to split the cristobalite 
model into three sections. This is accomplished by first trimming and 
beveling the base of the model and scouring its under surface. The 
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base is well-lubricated and set on a mix of plaster of paris to establish 
a matrix which will receive the pieces of the cristobalite model after 
splitting. Starting at the base of the model, saw cuts are made at 
points that approximate the distal interproximal spaces of the abut- 
ment teeth. The cuts are brought to within a few millimeters of these 
spaces and the model is fractured by inserting a blade of a knife or 
some suitable instrument (figs. 2 and 3). 


The case is now ready for waxing of the three-quarter crowns and 
for this purpose, the use of a pair of blunt-end pliers of the type used 
for removing cotton has proved ideal. If the pliers are not over- 
heated, the wax can be carried to the model and the flow kept con- 
stantly under control. Trimming and shaping the wax pattern may 
be accomplished by any means suitable to the operator except that the 
margins must not be touched with a sharp instrument. For this 
purpose a heated explorer is used and the excess wax is carefully 
burnished off. Any instrument that will cut or scrape wax will also 





Figure 4, 
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Figure 5. 


cut or scrape the model and the case will then be doomed to failure at 
its inception. When burnishing wax from the margins it may be 
found that some overextended feathered edges will result in the fin- 
ished casting. This in no way alters the fit of the case for they can 
be readily removed before seating the bridge on the stone model or in 
the mouth. 

After the wax three-quarter crowns have been completed, the pieces 
of model are assembled and fastened with sticky wax and the model, 
with its opposing member, is mounted on an articulator. The facings 
are then ground, placed in position, and a plaster-of-paris matrix that 
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covers the facings and the abutment teeth is constructed. Plastic or 
metal backings are selected, trimmed, and built up with wax to repro- 
duce the lingual surfaces. The facings with the backings in position 
are returned to the plaster matrix and the matrix is carried to its 
position on the model. The waxed lingual surfaces are connected to 
each other and to the three-quarter crowns, the matrix is removed and 
adjustments to insure correct articulation are made. The case is 
sprued on the lingual aspect and after the contact points have been 
slightly exaggerated to permit polishing of the completed case with- 
out loss of contact, the facings are removed and the case is invested 
and cast (fig. 4). 

As previously mentioned, the burnishings of the wax margins of 
the three-quarter crowns may result in slightly overextended feather 
edges. These should be slight and their removal will in no way 
affect the fit of the completed case. Greatly overextended margins or 
exaggerated contact points will interfere with seating of the bridge; 
however, the former must be avoided in the waxing process whereas 
the latter are readily removed in polishing. With the exception of 
the margins, polishing is completed in the laboratory. In the mouth, 
light polishing of the margins with fine disks is all that is required 
(fig. 5). 

CONCLUSIONS 

Construction of anterior bridges by means of one-piece castings 
is entirely feasible with the accurate impression materials that are 
available today. Attention to details and accuracy of each step in 
the process is essential in the construction of fixed bridges whatever 
technic is used. However, with the technic described, bridges that fit 
more accurately can be constructed. In addition, the reduction of the 
number of sittings required should make this method the more 
desirable. 








Hemagglutination by Neurotropic 
Viruses 


Rosert H. YAcer, Lieutenant Colonel, VC, U. 8. As 
KENNETH L. Kurtter, First Lieutenant, VC, A. U. 8." 
Peter K. Ovitsky, M.D? 

Lestie C. MurpHy, Major, VC, U. 8. A? 


HIS article presents an elaboration of and addition to the studies 
| recently reported by Olitsky and Yager (7) on the hemaggluti- 
nation reaction of certain neurotropic viruses. To the present 
time, the neurotropic viruses which are capable of agglutinating ery- 
throcytes, characteristically inhibited by specific antiserum, have been 
reported to be Columbia SK, Columbia MM, (7) (2), GD VII (3), 
mengo-encephalomyelitis, and encephalomyocarditis viruses (7). Of 
these, all agglutinated sheep cells with the exception of GD VII 
virus which reacted only with human group O erythrocytes. The 
Lansing strain of poliomyelitis virus has also been found to agglutinate 
sheep cells (4) (5), a finding not confirmed by some observers (7) (2). 
While these studies were in progress, an article appeared which in- 
dicated that the virus of Japanese encephalitis agglutinated sheep cells 
(6). As the following discussion will show, extensive experiments 
with this virus and not only sheep cells but a wide variety of erythro- 
cytes from other species yielded negative results. In an earlier 
article (1) of the present series, emphasis was placed on the care that 
should be taken to avoid nonspecific readings and several factors lead- 
ing to false reactions were described. Another nonspecific factor will 
be described, in addition to the results of other hemagglutination tests 
with several neurotropic viruses and a number of species of erythro- 
cytes. 

The methods of performing hemagglutination and specific antiserum 
inhibition tests followed those already described (1). To recapitulate 
the more important details: Washed erythrocytes in final concentra- 
tions of 0.25 percent were suspended in buffered, 0.02 M phosphate 
saline solution, pH 7.6, and the mouse-brain virus or normal mouse- 


1Army Medical Department Research and Graduate School, Washington, D. C. 
2 Rockefeller Institute for Medical Research, New York, N. Y. 
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brain for control, fresh or frozen, was employed in 1:5 suspension in 
0.1 percent bovine plasma albumin (7) (6) in buffered saline solution. 
Final virus dilutions began at 1: 10 to 1:20 and by twofold increases 
reached to 1: 10,240. Tests were conducted at 4° or 5° C., 23° C., or, at 
times, also 37° C. and were read at half-hour intervals up to 2 hours, 
sometimes overnight. Observations were made only by the Salk-pat- 
tern method. The viruses and the species of cells employed in the 
present investigation are listed in table 1, 

The results of many repeated tests with a number of neurotropic 
viruses and a wide variety of erythrocytes failed to show characteristic 
hemagglutination which is specifically inhibited by antiserum and 
such as has been obtained previously with GD VII (3) and Columbia 
SK, Columbia MM, encephalomyocarditis, and mengo-encephalomye- 
litis viruses (7). 

Now and then agglutination was noted in dilutions up to 1: 80 of 
one or another virus, with quail, mole, agouti, woodchuck, sheep, 
human (group O), and guinea pig cells (table 1). Further study of 
these reactions revealed that they were nonspecific or “false positives,” 
owing to fragility, instability, spontaneous agglutination of the cells 
or to the particulate nature of the mouse-brain suspension. In the 
latter case, normal mouse brain reacted to an equal degree with the 
infected mouse brain that was used as a virus suspension. 

In view of the fact that it has been suspected that Japanese en- 
cephalitis virus agglutinated sheep cells (5), tests were made, not only 
with the Nakayama strain but with four others: three swine strains, 
V-4948, V-4949, and V-4950, and one equine, V—2900, all ultimately 
obtained from the 406th Medical Laboratory. Since it has been stated 
(4) that it is essential to prepare cells from freshly drawn blood for 
a proper test, such fresh erythrocytes were obtained from pools de- 
rived from two to four chickens. These tests failed to yield charac- 
teristic hemagglutination by the Japanese encephalitis virus with 
either chicken or freshly-drawn sheep cells. To elaborate the test 
with this virus, additional tests were made with cells suspended in 
phosphate buffered saline solution at pH 6.8, 7.2, 7.7, and 8.2, using 
both agouti and sheep erythrocytes, with the diluent of the test ma- 
terials also at the same pH values. Here again no characteristic ag- 
glutination resulted. 

Nonspecific agglutination by suspensions of mouse brain —It has 
already been stressed that normal mouse brain (hence also virus sus- 
pensions) can agglutinate different species of erythrocytes and thus 
give rise to false reactions (1). For example, in the present study, 
Eastern equine encephalomyelitis virus, in dilutions up to 1: 80, ag- 
glutinated sheep cells following centrifugation at 1,500 r. p. m. for 5 
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minutes. After centrifugation at 2,500 r. p. m. for 20 minutes, the 
further clarified supernate failed to react. Similarly, only the par- 
tially clarified, not the clarified, supernate of Japanese encephalitis, 
Western equine encephalomyelitis, and Russian Far East encephalitis 
virus suspensions agglutinated agouti cells. 


In the following test, outlined in table 2, one of a series with similar 
outcome, normal mouse brain was suspended in a manner similar to 
that employed for infected tissue and the resulting 20-percent sus- 
pension was tested in its uncentrifuged state and after centrifugation 
at 3,000 r. p. m. for 20 minutes. Of the latter centrifuged material 
the topmost, clearest part of the supernate was removed and used as 
“upper supernate” and the lower part of this layer just above the sedi- 
ment, less clarified, was pipetted off and designated “lower supernate.” 
Final dilutions from 1: 10 to 1: 1280 of all three materials were made 
and tested, just as is done in a viral hemagglutination of sheep cells. 
The results clearly point to the occurrence of nonspecific agglutination, 
correlated with the degree of clarification obtained by centrifugation 
of the suspension of a normal brain tissue. 


TasLe 2.—The correlation between particles of a suspension and the degree of 
nonspecific agglutination using normal mouse brain and sheep cells 


[Numbers show degree of agglutination, 4 representing a complete reaction] 








Reciprocal of final dilutions of virus 





Hours 
= wink aaa ij accepts | ceca neat lene ae Saline 
Mouse brain 20 percent suspension a ated 


C.| 19 | 20 | 40 | 80 | 160 320 | 640 | 1,280 


| | 
: 
Upaar smperntte.. « . 2. coc. co snes { a | | 








1 —} —| =<] —}| =) —} — pr ids 
a= Sei UR eR” ae) Se oe oe oe = 
Lower supernate...........----.-.- { : : ; - Sat p eA eee nl ae ae 
| } 
rT | 1 4 | 4 4) 4 4 4 4 _- — 
CI iiscicaninictin too” gue os | 4; 4 | 4 | 4| 1 | ~ - 
| toe ! Se 
DISCUSSION 


The present investigations were undertaken with the view that 
there may still be found a practical test of hemagglutination for neu- 
rotropic, or encephalitis, viruses other than those (GD VII (3), 
Columbia SK, Columbia MM, encephalomyocarditis, and mengo- 
encephalomyelitis viruses (7) ) for which positive results have already 
been obtained. The outcome of the large number of experiments here 
reported, in which several viruses and erythrocytes deriving from a 
wide variety of species were used, would indicate that this prediction 
has not as yet been fulfilled. On the other hand, even though large 
numbers of samples have now been used, the technique of the tests 
was essentially unchanged. Consequently is it justifiable to assume 
that perhaps a change here and there in method might reveal the de- 
sired result. Again, even though a number of additional species of 
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erythrocytes have been tried in this study, many more remain to be 
examined. The view previously expressed (7) on the possibilities for 
bringing into the light other positive hemagglutinations is, therefore, 
still being held. 

The results recently reported by others on the agglutination of 
sheep cells by Japanese encephalitis and by Lansing viruses could be 
shown to be brought about not by the virus, but by the mouse-brain 
tissue, as such, present in the virus suspension. Verlinde and de 
Baan (5) have also stated that uncentrifuged normal mouse brains, 
even greatly diluted, agglutinate sheep cells. Attention is drawn to 
the fact brought out here and supplemented by the experiments re- 
ported in an earlier article (7) that the technique of hemagglutina- 
tion by neurotropic viruses as contained in mouse-brain suspensions 
should be carefully controlled with respect to its variables to avoid 
confusion with nonspecific, nonviral agglutinations. One of the vari- 
able factors that appears to be significant is the degree of clarification 
of the viral suspension, since the degree of nonspecific reaction has 
been shown to be apparently correlated with the relative intensity of 
clarification of such suspensions obtained by means of centrifugation. 





CONCLUSIONS 


Attempts to bring about characteristic hemagglutination with the 
viruses of Japanese encephalitis (5 strains), Eastern, Western, and 
Venezuelan equine encephalomyelitis and Russian Far East encepha- 
litis, as well as MEF 1 and Lansing strains of poliomyelitis virus and 
the Coxsackie virus, types 1 and 2 Albany (Dalldorf) and erythrocytes 
from 25 different species of animals failed. Additional studies in- 
dicate that normal mouse brain in suspension may give false positive 


agglutinations. 
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Laceration of the Vaginal Vault 
After Normal Coitus 


Report of a Case 


Sipnery LL. ARJE, Commander (MC) U.S. N2 
CHARLES H .GILLILAND, Commander (MC) U. S. N2 


AGINAL injury as a result of normal coitus has always been 

considered a rarity and only brief references are made to it in 

the standard textbooks. The general impression is that this 
type of injury occurs only in virginal and postmenopausal woman and 
is usually the result of violent rape or an abnormal sex act. Diddle,’ 
however, in reviewing the literature, found that in the past 76 years, 
133 cases of major tears of the vaginal vault resulting from coitus were 
recorded. The majority of these persons were in active menstrual 
life. Diddle’s review also emphasizes the fact that this accident is 
more common than is usually realized, as many cases must go unre- 
ported and many more must go unrecognized. Moreover, this injury 
may be very serious. The following case is reported to emphasize 
further these facts and to add another case report to the literature. 


CASE REPORT 


E. R., a 22-year-old white primigravida, was delivered of a full-term viable 
infant at the U. S. Naval Hospital, Bethesda, Md., on 13 February 1949. 

Except for a few clots noted in her lochia on the fourth postpartum day, her 
course was entirely normal. A right mediolateral episiotomy healed without 
incident. She left the hospital on the sixth postpartum day. 

In the 5 weeks between the delivery and the first coitus, she was well. Fol- 
lowing the first coition after delivery, however, she noted some bright red 
spotting. This occurred following each act until 29 May 1949, 15 weeks after 
delivery, after which date she had three successive copulations without any 
bleeding. On 0100, 5 June, 16 weeks after delivery, following intercourse she 
passed a large clot of blood from the vagina and her local physician advised 
her to report to this hospital. 


1U. S. Naval Hospital, National Naval Medical Center, Bethesda, Md. 
2 Diddle, A. W.: West. J. Surg. 56: 414, July 1948. 
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On physical examination a moderate degree of lower abdominal pain was 
noted. The temperature was 99.4° F.; pulse, 96; blood pressure, 99/60; general 
physical examination was essentially normal. Upon inserting a speculum into 
the vagina, about 450 cc. of liquid and clotted blood poured from the vagina. 
A tear, 3 cm. long, was seen in the right anterior vaginal vault at about 10 
o'clock. A steady flow of bright red blood was coming from this rent that 
seemed to involve the entire thickness of the vaginal wall. The episiotomy scar 
was well healed. 

Oxycel was placed over the laceration and a vaginal pack was inserted to hold 
it in place. The pack was removed in 24 hours. Bleeding started again, about 
24 hours later, and another pack was inserted but the hemorrhage continued. 
The patient was taken to the operating room and the defect closed with No. 00 
chromic sutures. Penicillin, 100,000 units every 3 hours, was administered. 
She was discharged in good condition the next day. An examination, 2 months 
later, revealed good healing of the wound. 
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The Clinical Use of Antibiotics 


I. Pharmacology and Toxicology * 


Perrin H. Lone, Colonel, MC, A. U. S? 


HE development of the sulfonamides and antibiotics in the past 
16 years has had especial significance in the field of military 
medicine. Although great progress in sanitation and certain 
prophylactic procedures in the Armed Forces had been made since the 
Spanish-American War, nevertheless in World War I and in subse- 
quent years, prior to the advent of the sulfonamides and antibiotics, 
deaths from infectious diseases took their toll in the Army, Navy, and 
Air Force. It is true that mortality rates from certain infectious dis- 
eases in the Armed Forces had been constantly falling for almost 50 
years, but every older medical officer can remember his helplessness as 
a process of infection pursued its natural course. All can remember 
the fear created by the appearance of scarlet fever, meningococcal 
meningitis, and a number of other infectious diseases on the post. 
With the development of the sulfonamides in the late 1930's, medical 
and dental officers no longer had to stand by helplessly and watch a 
patient with meningococcal meningitis develop a serious complication 
or perhaps die, or see an initially mild gingival infection develop into a 
Ludwig’s angina. Armed with active chemotherapeutic agents they 
could arrest and cure what formerly were highly fatal diseases. As 
new sulfonamides were developed and as peniciilin, then streptomycin, 
bacitracin, aureomycin, and chloramphenicol were introduced, the 
ability of the officer to cope with infectious processes was greatly 
increased. The use of penicillin in the Armed Forces from 1943 on 
was an important factor in the extraordinarily low mortality rate 
noted in the Armed Forces during World War II. The prompt and 
widespread use of antibiotics in treating infectious diseases also acts 
1This is the first of four articles on this subject. The second will appear in the 


September issue. 
2 Department of Preventive Medicine, Johns Hopkins University School of Medicine, 
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as a control measure in their spread by reducing the period of con- 
tagion. At present, with the exception of a few viral diseases and 
bacterial infections produced by Pseudomonas aeruginosa and Proteus 
vulgaris, medical and dental officers have at their disposal potent 
agents with which to combat infectious processes. 

In this multiplicity of anti-infective agents, and especially in the 
use of these antibiotics, there lies a pitfall. With so many sulfona- 
mides and antibiotics available for the treatment of a given infectious 
process, with the supposed merits of each therapeutic agent being 
extolled in medical and dental reports, and with the announcement 
of new antibiotics appearing almost monthly, it is difficult for medical 
and dental officers to decide which is the best and proper antibiotic to 
use. This series of articles will point out the current thoughts con- 
cerning the selection and the use of antibiotics for the treatment of 
infectious diseases. 


PHARMACOLOGY 


The medical or dental officer who employs antibiotics cannot do so 
rationally without an understanding of the clinical pharmacology and 
toxicology of these agents. 

Tyrothricin is effective against gram-positive organisms. It must 
only be used as a topical agent, and under this condition little is ab- 
sorbed. It cannot be used for the systemic treatment of infections be- 
cause it produces a severe hemolytic anemia. As it is chemically a 
polypeptide it does not sensitize the skin, although in ointment bases 
or in alcoholic solutions preparations of this agent may irritate the 
skin of certain patients. 

Bacitracin is effective against gram-positive and certain gram- 
negative micro-organisms. It is used only as a topical agent or for the 
limited local infiltration of certain infectious processes, because when 
it is administered parenterally for its systemic effect it may produce 
renal damage. It is not stable. Solutions of bacitracin should be kept 
in the ice box and not used after they have stood for 3 weeks. 

Penicillin may be used by the oral, topical, or parenteral route. As 
a great portion of the antibiotic is either destroyed or not absorbed 
when it is administered orally, it is necessary to give about five times as 
much penicillin by mouth per dose than is necessary when crystalline 
penicillin G is being administered in aqueous solution parenterally. 
Crystalline penicillin G, when given intramuscularly in watery solu- 
tion, is rapidly absorbed and after a few hours is not detectable in the 
blood stream. Procaine penicillin G, in watery suspension, in oil, or 
in oil with 2 percent aluminum monostearate added, is absorbed with 
varying degrees of slowness following its intramuscular injection. 
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Detectable concentrations of penicillin in the blood can be found for 
from 12 to 24 hours after a single injection of 300,000 units of procaine 
penicillin G in an aqueous suspension, for about 48 hours after the in- 
jection of a like amount of procaine penicillin G suspended in a vege- 
table oil, and for about 72 hours following the injection of a similar 
amount of procaine penicillin G suspended in a vegetable oil to which 
2 percent aluminum monostearate had been added. 

Penicillin, when absorbed into the blood stream, is rapidly excreted 
in the urine. It does not diffuse readily into brain, nerve, bone, and 
other tissues, and in normal persons the diffusion of penicillin into the 
cerebrospinal fluid is slow and inconsistent. It passes slowly into 
synovial, pleural, and pericardial fluids, but interestingly enough, it 
diffuses readily into ascitic fluids. It passes easily from maternal to 
fetal blood, but not readily to the vitreous or aqueous humors, milk, 
sweat, tears, or saliva. It does not diffuse readily into abscess cavities. 
Its excretion by the kidneys can be slowed or blocked by the adminis- 
tration of certain compounds which inhibit the renal tubular excretion 
of penicillin. When such compounds are used, higher plasma con- 
centrations of the drug may be obtained than are otherwise noted from 
similar dosage. From a practical point of view, benemide is the most 
satisfactory agent to use for this purpose at present. 

Streptomycin and dihydrostreptomycin behave similarly in the 
body. When they are administered by mouth in therapeutic doses, ab- 
sorption is practically nil and they cannot be easily detected in the 
blood or urine. The same is true when streptomycin aerosols are in- 
haled. Following intramuscular injections of streptomycin, peak lev- 
els of the drug in the blood are noted within 1 to 2 hours and only small 
amounts of it are found in the blood 4 hours after the injection. In the 
tissues, streptomycin is distributed solely in the extracellular water. 
It passes over very slowly into cerebrospinal, synovial, pleural, and 
pericardial fluids, and, when found in these fluids, is always present in 
a much lower concentration than that found in the blood. It diffuses 
readily into peritoneal fluid and into the aqueous and vitreous humor. 
In the fetal blood, concentrations of about one-half of those in the ma- 
ternal blood have been noted. Following a single intramuscular in- 
jection of streptomycin its excretion is greatest by the kidneys within 2 
hours, and within 24 hours the bulk of the drug will be excreted in the 
urine. A little is excreted in the bile. When renal function is im- 
paired the rate of excretion of streptomycin is decreased, and the drug 
accumulates in the blood. 

Aureomycin.—When this drug is administered by mouth in a 
single moderate dose, maximal absorption, as measured by its con- 
centration in the blood serum, appears to take place in from 2 to 6 
hours, and detectable quantities of the antibiotic may be present in the 
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blood stream for at least 12 hours. The drug has been noted in emul- 
sions of the liver, kidney, spleen, and lungs of patients who died while 
receiving aureomycin, but nothing is known as to whether it diffuses 
into the intracellular water of the cells of these tissues. It is suspected 
that it does, and certainly it must penetrate the endothelial cells. 
Otherwise it would be difficult to explain the action of aureomycin 
on Rickettsia. This agent does not easily pass the blood brain barrier 
in human beings, but, when infection of the meninges is present, it is 
possible to detect it in the cerebrospinal fluid. It passes into the bile 
and milk in fair concentrations. As yet it is not known whether it 
diffuses into the vitreous or aqueous humor. From 12 to 15 percent of 
a single dose of aureomycin can be recovered from the urine, in which 
it may be excreted for as long as 72 hours following a single dose. 
In the urine, concentrations of several hundred micrograms of the 
drug are easily obtainable following moderate and repeated doses. 
It passes the placental barrier, and appreciable amounts can be de- 
tected in the cord blood of the infant if the mother is receiving aure- 
omycin. With multiple doses of aureomycin, given every 6 hours, 
concentrations of 2.5 to 20 micrograms of the drug have been noted 
in the blood stream. 

It appears that following an intravenous dose of aureomycin, maxi- 
mal concentrations of the drug in the blood are reached within 5 
minutes, while detectable amounts may be noted for as long as 12 
hours. Also it has been observed that relatively small amounts of 
aureomycin, injected intravenously, will produce excellent concentra- 
tions of the drug in the blood of the patient. This observation is of 
importance to the physician when he is considering the use of aureo- 
mycin in critically ill patients. Much is unknown about its pharma- 
cology, and a further delineation in this field awaits the determination 
of the chemical structure of aureomycin. Aureomycin is, however, 
quite well absorbed when given by mouth; is probably distributed in 
both the extra- and intra-cellular tissues of the body; is excreted 
mainly in the urine; and the majority of aureomycin, as such, is de- 
stroyed in the body. There is no evidence that renal dysfunction less- 
ens the excretion of aureomycin in the urine. 

Chloramphenicol is a crystalline substance; chemically it is a nitro- 
benzene compound. It can be synthesized. It is relatively insoluble 
and for that reason the oral route of administration is preferred. 
When a single moderate dose is given by mouth, maximal concentra- 
tion of the drug in the blood occurs within 2 hours and then declines, 
and at 8 hours detectable amounts of the agent are not present in the 
blood. While extensive studies have not been made, it would appear 
that chloramphenicol is well distributed in the body tissues. It un- 
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doubtedly is present in both the intracellular and extracellular body 
water. Otherwise it would not be so effective in the control of rick- 
ettsial infections. It passes over readily into the cerebrospinal and 
pleural fluids and is found in appreciable quantities in the bile. The 
placenta offers no barrier to its passage and the concentration of 
chloramphenicol in cord blood is about 75 percent of that in the ma- 
ternal blood within 2 hours after the administration of a single dose. 
Chloramphenicol is excreted mainly in the urine, in which it appears 
in appreciable quantities within 30 minutes after the administration 
of a single dose. When multiple doses are given, little difficulty is 
encountered in maintaining high concentrations of the drug in both 
the blood and the urine. It is not yet known whether it passes into 
the vitreous or aqueous humors, 

Both chemical and biologic tests are available for the detection of 
chloramphenicol and its break-down products in body fluids and tis- 
sues. A comparison of the two tests, on like samples of blood from 
patients who are receiving chloramphenicol, shows that for the first 
few hours after the drug has been administered both tests give com- 
parable readings. Then, however, the chemical values mount, while 
the biologic values drop, indicating the conversion of chloramphenicol 
to an inactive form in the body. In the urine this difference is always 
great and the chemical test gives readings about 10 times greater than 
those of the biologic test, again indicating that the majority of chlo- 
ramphenicol that has been excreted is in an inactive form. There is 
no evidence that renal dysfunction impairs the excretion of chloram- 
phenicol in the urine. 

TOXICOLOGY 


Tyrothricin, as prepared for topical use, does not produce toxic 
reactions, although preparations of tyrothricin may irritate the skin 
of certain patients. . 

Bacitracin, as prepared for topical use, rarely produces toxic reac- 
tions. Dermatitis appears in about 0.5 percent of patients who are 
treated with topical applications of this agent. There is, however, the 
possibility that when bacitracin is used as a local infiltrating agent 
in certain infectious processes, enough will be absorbed systemically 
to produce renal injury. The renal injury that has been described 
when this drug has been used experimentally, for the systemic treat- 
ment of infections, is tubular in nature and varies in intensity with 
different lots of bacitracin and with the susceptibility of different 
patients to this type of tissue damage. 

Penicillin.—The main toxic reactions resulting from the adminis- 
tration of penicillin are those of sensitivity to the drug or to its prod- 
ucts. They consist of drug fever, various types of skin lesions, asthma, 
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anaphylactic phenomena, or a combination of these signs and the 
symptoms thereto attendant. Previous fungal infections may sen- 
sitize a person to penicillin. Certainly, repeated courses of therapy 
increase the possibility of an allergic state being produced, and with- 
out doubt the topical use of penicillin on certain mucous membranes, 
and especially on abraded or weeping surfaces, is likely to produce 
sensitivity to the drug. The inhalation of. penicillin or its topical 
use in the oropharynx often produces direct irritative effects on the 
tongue (black tongue) and mucous membranes of the nose and throat, 
and at times asthmatic states are induced in this way. Reactions of 
sensitivity may occur within a few minutes after the administration 
of penicillin, or they may not make their appearance until days, weeks, 
or even months after treatment with the antibiotic has been discon- 
tinued. These episodes of toxicity may be multiple or single. Among 
the reactions noted in the mucous membranes or skin are stomatitis 
and glossitis, glossodynia, black tongue, and varicelliform, morbilli- 
form, bullous, or purpuric eruptions, urticaria or angioneurotic edema 
with or without pruritus, pruritus without rash, exfoliative derma- 
titis, dermatophytosis, activation of old dermatophytic foci, the “id” 
reaction, and in rare instances severe keratitis with sloughing of the 
cornea. Neurologic disturbances resulting from the relative or direct 
toxic effect of penicillin have been noted. Crystalline penicillin ap- 
plied directly to the central nervous system has an irritative effect. 
Peripheral neuritis, involving various nerve trunks, has been described 
but isuncommon. Penicillin is not an innocuous substance, and severe 
toxic reactions and even death have followed its use. 


Streptomycin and dihydrostreptomycin.—The most common toxic 
reactions noted in the course of therapy with streptomycin are those 
resulting from the development of sensitivity to the drug. These 
reactions may take the form of a drug fever, of varying types of 
dermatitis, or they may resemble serum sickness. In some patients 
the dermatitis may be exceedingly severe, taking the form of a derma- 
titis exfoliativa. It would appear that streptomycin is more prone 
to produce sensitization of the skin than any other of the antibiotic 
drugs and, because of this, persons who come frequently in contact with 
streptomycin (nurses, physicians, pharmacists) should protect them- 
selves by wearing gloves, masks, et cetera, when handling this drug. 
Another toxic reaction which may occur is vertigo or deafness or a com- 
bination of both, The vertigo is apparently produced by a toxic effect 
of the drug on the vestibular apparatus. There appears to be a direct 
relation between the occurrence of vertigo and the amount and period 
of time in which the agent is given. Since smaller doses of strepto- 
mycin have been used in the treatment of certain diseases (notably 
tuberculosis) the incidence of this toxic reaction has greatly decreased. 
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If vertigo makes its appearance and is mild, therapy may be con- 
tinued. If, however, the degree of vertigo is progressive, the drug 
should be stopped. It would seem best always to stop it if deafness 
becomes apparent. Among the other toxic reactions which have been 
noted are eosinophilia, evidence of renal irritation when the urine is 
acid, and nausea and vomiting. These are unimportant or easily con- 
trolled so they are not indications for stopping treatment. There 
would appear to be little clinical difference in the over-all toxicity of 
streptomycin and dihydrostreptomycin. 

Auwreomycin.—To date, aureomycin has not produced more serious 
toxic results than nausea and vomiting, and questionably a mild der- 
matitis. The nausea and vomiting produced by aureomycin are ap- 
parently becoming less common as this drug is produced in a purer 
form. Patients who receive therapeutic doses of aureomycin fre- 
quently have several loose stools a day during the period of treatment. 
This probably is the result of a disturbance in the bacterial flora of the 
colon produced by aureomycin. Sore mouth may occur from the use of 
aureomycin in the form of troches or when the drug is used as a mouth 
wash. 

Chloramphenicol.—Toxic reactions occurring in the course of 
therapy with this drug are uncommon. Nausea, vomiting, drug fever, 
and mild skin eruptions have been noted. Granulocytopenia associ- 
ated with an arrest in maturation of the various elements in the bone 
marrow has been observed. For this reason, total white blood cell 
and differential counts should be made at frequent intervals in pa- 
tients who are receiving chloramphenicol. Frequent loose stools may 


occur. 
SUMMARY 


Effective antibiotics are now available for the treatment of most 
bacterial, all rickettsial, and certain viral infections. A knowledge of 
the clinical pharmacology of these agents is a prerequisite for their use. 
The clinical toxicologic properties of antibiotics are many and varied 
and must be thoroughly understood by medical and dental officers, in 
order that their patients may receive maximal protection from the 
harmful effects of these extremely important therapeutic agents. 
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Acute Abdominal Manifestations 
of Ancylostomiasis 


Report of Two Cases 


EvLmore M. AronstaM, Captain, MC, U. 8S. A. 


acute abdominal syndromes. Recently reference has been 

made to hookworm simulating duodenal ulcer (7) (2) and 
mimicking surgical conditions of the abdomen (3). In the Tropics 
hookworm is commonly encountered, and is frequently associated with 
acute abdominal syndromes. In 1948, 224 patients were admitted to 
this hospital with a primary or secondary diagnosis of intestinal 
ancylostomiasis. Of these, 21 were admitted to the surgical service 
complaining of abdominal distress of sufficient severity to warrant a 
tentative diagnosis of an acute abdominal inflammation. Among the 
patients admitted to the medical service there were 10 of a similar 
nature. 

The average age of these 31 patients was 29 years: 28 were male 
and 3 were female native Panamanians. The admitting diagnoses 
are shown in table 1, and the location of the pain is shown in table 2. 
In most patients the pain was cramping and well localized. The on- 
set was usually gradual over a period of a few days. The pain varied 
in intensity from mild cramps to excruciating spasms. Associated 
tenderness was present in 25 and in 2 boardlike rigidity was observed. 
The pain was accompanied by nausea in 20 patients and by vomiting 
in 9. In one patient the vomiting was so severe that high intestinal 
obstruction was suspected. Diarrhea was observed in only two pa- 
tients. Constipation was not noted. Rectal tenderness, psoas spasm, 
and shock were not encountered. Thirteen patients had a tempera- 
ture of 99° F. or over. The highest was 104° F. An elevation of the 
white blood cell count over 9,000 was observed in 13 patients, 3 of 
whom had a polymorphonuclear cell count of over 80 percent. 
Eighteen patients had an eosinophil count of over 4 percent; the high- 
est was 27 percent. These patients entered the hospital from 3 hours 
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to 4 months (average 3 days) after the onset of symptoms. The pain 
was in no way related to the taking of food. 


TABLE 1.—Admitting diagnosis of 31 patients with ancylostomiasis 


EIN 3 Porn 2 ck Se 1 oS oa eee nsaes 1 
Original correct diagnosis (ancy- Intestinal obstruction____-_------ | 

I he 101 Pumor of diemoid. . .._.-.=.-.<.- 1 
Gastro-enteritis______.._____--_-- 2| Perforated peptic ulcer_---------- ] 
PRION eS OGRE 25... 5 SS 1 
Poon pomoniig. 2)... .- = a2: 1| No abdominal pain-------------- 1 

TaBLe 2.—Location of pain in 30 patients with ancylostomiasis 

I ns ho el See 9| Left lower abdominal quadrant... 4 
Right lower abdominal quadrant._._  8j| Periumbilical........----------- 2 
Right upper abdominal quadrant.. 6]| Generalized_........------------ 1 


CASE REPORTS 


Case 1.—A 47-year-old laborer was admitted at 1500 complaining of a severe 
epigastric pain that came on suddenly after drinking a glass of water 4% hours 
earlier. The pain was lancinating, localized, and accompanied by nausea. He 
had had periodic attacks of a similar but milder pain in the past several years. 
His conjunctivas and mucous membranes were pale. There was tenderness and 
cramping in the epigastrium and right upper abdominal quadrant. His tem- 
perature was 101.4° F; pulse rate, 100; and respiratory rate 22. The erythrocyte 
count was 3,610,000 with 70 percent hemoglobin. The leukocyte count was 
10,200 with 2 percent eosinophils. A Levin tube was placed in the stomach and 
attached to a suction apparatus. The patient was given intravenous fluids. 
Serum amylase was 36. Within 8 hours all symptoms and signs had disappeared 
completely and the temperature was normal. Hookworms were found in the 
stools and were eliminated by appropriate treatment. 

Case 2.—A 33-year-old chauffeur was admitted with a history of gradually 
increasing cramping pain of 1 week’s duration in the right lower abdominal 
quadrant and right flank. In the past 2 years he had had two attacks of a sim- 
ilar, but less severe pain. Although the present attack was unaccompanied by 
nausea or vomiting, the patient noted that his stools were softer than normal. 
A mild burning on urination had been noted several times in the immediate 
past. On physical examination, superficial and deep tenderness in the mid- 
abdominal region was noted. Slight tenderness was present in the right costo- 
vertebral angle. The erythrocyte count was 3,762,000 with 75 percent hemo- 
globin; leukocyte count was normal, but repeated differential counts showed 
5 or 6 percent eosinophils. Two successive stool examinations disclosed hook- 
worms. The patient was treated and discharged cured. 


COMMENT 


These patients have presented a difficult problem in diagnosis; we 
have to recognize them largely by the varied clinical findings. The 
symptoms and signs do not follow the general pattern of events seen 
in acute conditions within the abdomen. Most of these patients 
have been undernourished and have shown evidence of anemia. We 
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treat them expectantly and observe them closely. The signs and 
symptoms usually improve promptly and stool examination confirms 
a diagnosis of hookworm. We have been aided by a staff of trained 
technicians who give us prompt and accurate reports of stool exami- 
nations. In this group of patients, none of whom were operated on, 
close observation and study prevented needless operations. 
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The Transition of the Citizen Into 
the Wartime Armed Forces 


ARTHUR A. JAMES’ 


EVER is it more important to understand the particular pre- 

vailing national circumstances than when enlisting Armed 

Forces personnel. No matter how effectual a plan in terms 

of peacetime practice designed to fit a particular situation may be, 

that plan is likely to be entirely unsuitable when applied under the 

circumstances of war. Further, the methods employed in one war 

are likely to be inefficient in another, and no two countries could use 
an identical system with equal success. 

Many military men insist that, given the men, they will make the 
soldiers. What these officers really believe their mission to be is to 
train a man forcibly into a specified type regardless of the capabilities 
or natural bent of that man. All those who fail to measure up or 
those who break down mentally or physically are considered to have 
been impossible material from the beginning or fit only for fatigue 
duty. Their solution is very simple: Take your pick of the end prod- 
act, return the others, complain about the men supplied, and let 
someone else worry. 

There is some justification for this method under a voluntary sys- 
tem or during a limited war where the manpower needs are not great. 
If better means of selection would not be advantageous under the 
conditions it could be expedient to accept a trial and error method. 

However, during a state of total war when demands on human effort 
exceed the available supply for the national effort as a whole, it will 
be necessary to increase the efficiency not only in the proper selection 
for service or civilian occupation but to make sure that “make or 
break” methods in training and employment do not waste manpower, 
time, and money. 

It would seem relatively simple to devise an efficient system of selec- 
tion, induction, and job placement and training were it not for two 
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938 








ES 


TTT Ee 


cee 





ee a 


a 
eee 


AUGUST 1950] WARTIME ARMED FORCES—JAMES 939 


factors: (a) the inscrutable nature of the human personality and (d) 
the enormous difficulty in accurately predicting individual capabilities 
under wartime conditions. There is a great need for further research 
in the evaluation of these factors of human behavior. In spite of great 
advances in psychiatry and psychology we still cannot forecast the 
course of human behavior. Everyone accepts the thesis that it is sen- 
sible to place round pegs in round holes but many regard this as a 
matter that can easily be solved by a few simple tests rather than as 
a difficult integration of job fitness with job requirement. Until we 
reach a stage of thought control and subjugation of man’s emotions, 
there will always be great difficulty in compelling persons to do what 
they do not want to do, or in restraining their liberty by force. The 
very restraints imposed in the Armed Forces are likely to make in- 
dividuals react differently than they would in a natural peaceful en- 
vironment. 

However, this does not mean that psychiatric. and psychological 
studies are not effective; in fact, the reverse is true. It means that 
well-trained psychiatrists and psychologists working in teams must 
have time and facilities to carry out their studies on the individual. 
It is not only the problem of screening out totally unfit persons but also 
the more important problem of carefully estimating the personality, 
skills, aptitudes, and motivations of recruits and recommending ap- 
propriate placement. There are great masses of persons with per- 
sonality defects of all sorts; few persons do not have some deviation 
from the ideal. But, if they are intelligently placed, the majority 
can be suitably employed somewhere in the Armed Forces. The nor- 
mal is, after all, the average of the civil population and the Armed 
Forces cannot possess numbers and quality that do not exist. Neither 
should the Armed Forces forget that they are in essence that segment 
of the Nation’s population who, backed by the will and support of the 
rest of the Nation, actually carry out the policy of war by force of 
arms. They are then of the people and are responsible not only for 
the successful operation of the war but also for the proper employment 
and care of those entrusted to them. When peace is restored these 
citizens in the ranks return to civil life to take their place in the 
national effort of reconstruction and in the life of the democracy. 

Even with his defects, man is very adaptable. For the love of God 
and his country, for lofty ideals, for survival, for love of his fellow- 
man, or for many lesser motivations, he can transcend his mundane 
existence and rise to great heights of heroism or sacrifice. He is moti- 
vated to freely accept the conditions of the Armed Forces and give 
of his best to the extent that he is activated by these devotions and 
willing, even anxious, to play a part in his country’s need, 
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Many, whose motives are purely selfish, or at least show little evi- 
dence of higher ideals, will accept service willingly enough merely 
because of their liking for certain phases of it. Some accept it as 
a means of escape from an unsatisfactory environment. Others ac- 
cept it because there is no other way out. 

The incentive to serve well can be killed even in men with the finest 
motivations, through bad handling and disillusioning experiences. At 
all stages in the soldier’s career the desire to serve must be fostered. 
It is stupid to promote enthusiasm by sentimental exhortation and 
promises and then kill it in the early days of service. First impres- 
sions of service life are apt to be the most lasting. Introduction to 
hard training should be gradual rather than a sudden application of 
discipline that is so often practiced. Never is intelligent leadership 
more significant than in the early stages of training. Once a man can 
see the reasons for regulations and has the feeling that he is being 
fairly dealt with, he usually adapts himself quickly to the needs of 
the group. Thereafter, if he can realize that the inherent strength 
of the group is greater than his own he is well on the way to becom- 
ing a good soldier. If, however, he conceives that he is an outcast 
or misfit, unfairly disciplined, or so badly treated that he becomes 
resentful, or is made to obey through fear alone, then his future use- 
fulness to the Armed Forces will not be hard to predict. Unless he is 
“mentally rescued” by an improvement in man management or indi- 
vidual psychiatric attention he soon will become motivated to escape 
rather than toserve. In time, unless conditions are corrected, or even 
in spite of correction, he will, in all likelihood, either attempt to “work 
his ticket” out of the service through some form of dissimulation, be- 
come a chronic offender, or show neurotic behavior or evidence of a 
psychosomatic disorder. 

Of course, mental or psychic breakdown can occur at any stage of 
training or operations, but it is believed that the most critical period 
is during the early stages of adjustment to the service. Emotional 
conflicts set up and not resolved at this stage, probably account for 
many of the disturbances that appear later when exposed to additional 
stress. There are those who still believe that early selection should 
eliminate all those with any neurotic behavior patterns (if it were 
really practicable to do so) and thenceforth they assume that neurosis 
will not occur. Certainly the experiences of the last war do not seem 
to bear out their contentions. Unselected men appeared to show no 
higher breakdown rate than those who were selected. Unfortunately 
there is no means of now knowing how well those who were turned 
down at examination would have done had they been accepted. 


If we can then assume that the early period of transition from civil 
life to service environment is as important to the production of good 
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soldiers as is believed, let us consider some general principles in the 
machinery of selection and period of induction which would favor- 
ably or unfavorably influence success. 

Let us begin with the individual, rather than the State or the re- 
quirements of the Armed Forces. In a free democracy, as opposed to 
a tyranny, the government or State exists through the collective will 
of all citizens supporting their freely nominated representatives by 
secret ballot. The necessity for voting at agreed intervals so that 
representatives may be tested as to their views or record against those 
of a contrary opinion is inherent in the system. The pros and cons 
of policy are freely debated before the people. It is theirs to choose. 
To avoid a chaotic multiplicity of group views, those of similar views 
usually group themselves into as few parties as possible. Since 
strength must be met by strength, there is a natural tendency to form 
into two main groups. But in the nature of things there must be not 
less than two groups if democracy is to survive. One-party rule in- 
evitably leads to tyranny and the abolition of the ballot. 

The free democratic citizen then is conditioned to freedom of ex- 
pression. Indirectly, but surely, he influences his country’s foreign 
affairs and through his individual ballot influences war or peace. If, 
before war he is opposed to war at any price, it will take a great deal 
of persuasion to overcome his distaste if war occurs. In the final 
analysis, he, as a free citizen, has the right to his opinion one way or 
another. He is conditioned to fighting out the pros and cons of his 
viewpoint at the polls and accepting the majority verdict with more 
or less good grace. Unless he can understand that war was inevitable 
or necessary and not the result of mismanagement by the people’s rep- 
resentatives, his aversion to war is understandable. 

In a cross section of the population there are all shades of view- 
point and all varieties of individual circumstances and social and finan- 
cial pressures varying with the times. If a man is of military age 
and total manpower mobilization is necessary he is faced with sud- 
denly relinquishing his freedom and being told either to work at a 
specific occupation or be inducted into the services. The entire pat- 
tern of his life may be changed overnight. The farmer, the office 
worker, the merchant, or student, whether self-employed or independ- 
ent, must give up what he is doing and enter into a strange environ- 
ment. He is usually beset by many difficulties incidental to winding 
up his affairs, or making special provisions for his family. No matter 
how willingly he sets out, it is a period of great emotional stress and 
uncertainty. He has heard many tales of glory and of death. He 
wonders what the fates have in store for him and invariably hopes for 
the best. He is in a very receptive mood for a guiding hand and a 
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sympathetic mentor. Under the protective coloration of the bravado 
of youth lie his mixed emotions, motivations, and hopes waiting to be 
guided harmoniously into the ways of a new life, the paths of which 
seem so uncertain. 

Is it any wonder that the sensitive young man who finds himself 
suddenly reduced to a number, subjected to bullying remarks and 
commands, and thrown among strange incompatible bedfellows suffers 
intensely and begins to brood on escape? The transition often is a 
greater shock to his psyche than his seeming indifference would indi- 
cate. In the democratic way of life it is not taught that all men shall 
regard all others as congenial or that all orders or whims shall have 
the sanctity of the law. The Armed Forces might also recall that 
their organization is not a business. It is patterned on an early 
aristocratic tradition of autocratic rule which the passage of time and 
social change has modified but neither erased, nor always improved. 
Within their jurisdiction they can still show either the benevolent or 
tyrannical aspects of their character. This essential difference in the 
way of life in the Armed Forces to that in free democratic civil life is 
basic to an understanding of the great social and emotional adjustment 
that the recruit must make. Long ago there was less difference be- 
tween the two ways. There is less difference today in many countries. 
A question at issue might be “Are we to have more democracy in the 
Armed Forces or less democracy in civil life?”. The latter alternative 
has been the invariable solution of dictators of whatever stripe, for 
only in this way can they control both the people and the Armed Forces. 

Now we must consider where the medical examination and selection 
of personnel takes place and how they are allocated for particular 
duties. 


If we presume conditions of total war and some form of compulsory 
allocation according to apparent requirements, then it is obvious that 
long and detailed studies of manpower resources must be carried out 
well in advance and kept up to date. The relative requirements in 
industry, farming, essential services, and so forth, and the Armed 
Forces then can be arrived at roughly and a balance struck. 


But there is one great unknown factor. Who and how many are 
mentally and physically fit for service, and if fit with or without limi- 
tation, how can these persons best be utilized on the basis of their 
ability and motivation applied to specific service tasks ? 


The call-up cannot be faster than the capacity of the Armed Forces to 
assimilate personnel. Then in what order is it intended to draft them ? 
Obviously if all the 18-year-olds were absorbed first the services could 
not expect to find tradesmen, technicians, or professional people. To 
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be really orderly in method, an exact distribution of required types 
would have to be known. 

Are they to be medically examined in their home town or at an in- 
duction center or at both? If examined at the induction center, how 
much time shall be allotted prior to attestation? This last is of vital 
importance for several reasons: (a@) too hasty examinations lead to 
errors; () there must be time for the proper study of the man’s mo- 
tivations and personality before reasonable selection can be made; 
(c) if there be too great an interval before attestation, the rejectee 
may find that his civilian job has been filled, thus creating unnecessary 
hardship (possibly preliminary screening is one way to resolve this 
difficulty) ; and (d) if there is no provision in special cases for the 
man to return to his home for a period following acceptance, how will 
it be possible to avoid hardship on the small businessman for instance 
who sells out on the expectation of acceptance only to find that he is 
unfit and has nothing to which to return? The service has a responsi- 
bility here. 

Voluntary enlistment rather than compulsion avoids many of the 
above difficulties. A man could then ask for a medical examination 
and if fit return home to put his house in order before actually enlist- 
ing. His motivation toward serving is, in all probability, good. 
There is less likelihood of early mental conflict if he has the feeling of 
free choice. 

Yet, if after enlistment he finds that he is allocated against his will 
to a branch of the service which he dislikes or considers unsuited to 
him, he is apt to feel that his free will is unnecessarily restrained and 
may, in consequence, react much like those who are drafted. 

Would it not be wise under a compulsory system to offer, as a com- 
promise, as much free choice at various stages as is possible? Could 
not examination for all three services take place at one center and, 
after a reasonable interval during common basic indoctrination and 
training, the selectee be given freedom of choice of service? Later 
could he not be given a reasonable latitude of choice as to particular 
branch? (Subject, of course, to special fitness or aptitudes that may 
be required.) Surely this humanization of policy rather than blind 
worship of establishment tables would be feasible and there is no doubt 
that it would reap great dividends in human efficiency. 


The placing of induction and early training centers is of importance. 
It is most desirable, during the early period of transition from civil 
to service life, that the man be kept as near home as possible. The 
other men also come from his area and they have much in common. 
He has both male and female friends and relatives nearby. It is much 
easier for him first to learn the strength of group association and the 
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need for discipline and self-control among those whom he understands 
than among complete strangers. There is plenty of time for wider 
and wider associations. Haste should be made slowly. Administra- 
tive and training plans disregarding this important concept will surely 
cause futile manpower wastage. 

Above all, the initial examination, indoctrination, and common 
basic training centers set up must be most carefully staffed. This is 
a key position which demands officers and noncommissioned officers 
who possess a knowledge of human relations and are favorably known 
and respected throughout the area for good character, integrity, jus- 
tice, and inborn leadership. There is no place here for martinets 
who know no other means of leadership than that of command through 
fear. There are unfortunately too many of them to be met later in 
the soldier’s, sailor’s, or airman’s career, when it is hoped he has ac- 
quired a safer mental adjustment, or that the overt disciplinarian 
has been curbed through an enlightened policy. At the initial train- 
ing center, the individual should begin to feel his common identity as a 
citizen and a soldier and that as a citizen he is not being set apart 
from others, but is to serve so as to most suitably express his free 
political will in opposition to the enemy. Having achieved that con- 
cept, his objectives become clearer. He can then settle down to pursue 
his mission in the war with resolution, knowing that the sooner it 
is successfully concluded, the sooner he can again employ his know]- 
edge, experience, and new and old skills in the peaceful reconstruction 
which must follow. ; 

The Armed Forces, however, can only proceed so far in their efforts 
to successfully utilize manpower. Unless the national morale has 
been so molded by national leadership both before and during war 
so that the masses of the people have pride and faith in their Armed 
Forces and the common cause, and wholeheartedly support them, 
the Armed forces cannot hope to achieve final success. In other 
words, the degree of faith and belief in the righteousness of the 
cause which is inherent in the national motivation and morale will 
directly determine the real effectiveness of the Armed Forces. 
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Medical Department Extension Courses * 


Howarp S. McConxtg, Colonel, MC, U. S. A? 


converted to correspondence courses. They were first used in 

the Armed Forces in March 1907 by the National Guard of the 
State of Indiana which at that time instituted a correspondence course 
in military medicine for its medical officers. In 1910, the War De- 
partment authorized a correspondence course for its medical officers, 
and in the following year the Army Field Service and Correspondence 
School for Medical Officers was organized as one of the Army Service 
Schools at Fort Leavenworth, Kans. This was authorized for mem- 
bers of the Regular Army Medical Corps only. The majority of our 
extension-course students today are Medical Service Corps officers 
and enlisted men desiring Reserve commissions in that Corps. 

The Medical Reserve Corps of the Army was created in 1908. It 
was the first integral volunteer reserve ever organized in the Army. 
In 1915, a correspondence course was authorized for the several corps 
of the Medical Department Reserve. These were discontinued during 
World WarI. They were reinaugurated at the Medical Field Service 
School at Carlisle Barracks, Pa., when the War Department estab- 
lished the army-wide correspondence system in 1922. That system 
remained in effect until the mobilization for World War II. Courses 
were prepared by the Medical Field Service School and were admin- 
istered by the nine corps areas then in existence. Those subcourses * 
were normally graded by the Regular Army Medical Department per- 
sonnel located nearest the student. Possibly such a grader was on 


FE XTENSION courses of one or more of our Army schools are 


1 Presented at First Army Medico-military Symposium, Governor’s Island, 26 April 1950. 

2 Chief, Extension. Courses Department, Medical Field Service School, Brooke Army 
Medical Center, Fort Sam Houston, Tex. 

8 Correspondence courses are herein referred to as subcourses. 
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duty in some Army hospital but more likely he was on duty as a unit 
instructor with the National Guard, ORC, or ROTC. Most of the 
examinations required answers of the essay type and were, therefore, 
subject to the instructor’s interpretation. This resulted in a wide 
variation in grades for about the same quality of student work. 

Following World War II, the department was reopened at the 
Medical Field Service School, Fort Sam Houston, Tex. Subcourses 
now are written and administered by the school. We now have a 
complete centralization of responsibility, uniformity, and far greater 
efficiency. 

Tests and examinations adhere to short-answer requirements, mostly 
of the true-false or multiple-choice type. A test is given on every 
lesson and this test and an approved solution is promptly returned to 
the student, enabling him to recheck his answers. An examination 
is given on every subcourse and the adjective grade is reported to the 
student. The present enrollment is shown in table 1. Sixteen and 
eight-tenths percent of the total Medical Department Reserve officer 
strength and twenty-four and seven-tenths percent of the National 
Guard Medical Department officers are enrolled in Medical Depart- 
ment extension courses. Nearly 10,000 subcourse lessons and exam- 
inations are being graded each month and the number is increasing 
by about 500 per month. All papers are corrected and returned to 
the student, usually within 3 days. This requires a staff of 45 persons. 


TABLE 1.—Enrollment of Army Medical Department personnel in extension 








courses 

anreneeen IRR NINN, OR RUINNO 35h ee aa el 3, 150 

es HMR MEMES POUNARR 2 5 oe ee tes eee 4, 550 

Officers taking command and general staff courses_________________-_- 1, 300 

DN a i hha pea tr wsdeesoo nas supe emt tie pecans 9, 000 
Source of enrollees: 

Organieed Heserve..........-........ sec hain Saat aa Stale ee le 6, 600 

po ee ee eck i a econ as hil aa cata atl S 1, 500 

I AP a eS ss eal Siebita ca edeankeene Seeker mee 900 

a oa een cena gaia tee 9, 000 


The officers in new Army medical units must initially be mainly of 
the Medical Service Corps and over 70 percent of the current male 
officer enrollment in these subcourses is of this Corps. Eleven hundred 
and thirty female officers are currently enrolled. About 400 new en- 
rollments are approved each month but about 100 are canceled because 
of the student’s inactivity thus making a corrected monthly increase 
of about 300 students. 
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Although not all subjects given in the resident course can be taught 
by correspondence, there are 57 that can be so taught. Since all Army 
schools are preparing subcourses, each school uses some prepared by 
other schools, which are called common subcourses. The Medical 
Field Service School uses 33 such common subcourses. In addition, 
we transfer our field grade officers enrolled in the extension course to 
the Command and General Staff College where 20 of their subcourses 
are made available to them. The original goal was 110 subcourses 
for Medical Department personnel. Today 55 of these courses are 
available and are being used by our extension course students. They 
are kept up to date by frequent revisions. The elements of applica- 
tion, practical examination, and correction must await training assem- 
blies or unit summer training. 

Six levels of instruction are prepared for extension courses. The 
“10” series is primarily for the enlisted men; the “20” series for sec- 
ond lieutenants; the “30” series for first lieutenants; the “40” series 
for captains; the “50” series for majors; and the “60” series for lieu- 
tenant colonels and colonels. ‘The student generally enrolls for an 
entire series representing several hundred hours of work. The series 
requested is normally the one prepared for the rank of the applicant. 
This, however, is not always true. Some specialists have been 
admitted to the Reserve who have little military education or experi- 
ence. Such applicants frequently request a lower series than their 
rank normally receives. If their unit instructor approves, they are 
enrolled accordingly. The best way for an applicant to enroll is to 
request the series commensurate with his grade but to state that he 
desires such review subcourses as may be considered advisable by the 
administering school. The officer is given what he needs and, largely, 
what he wants as worked out by direct correspondence. 

There are many occasions when an aprlicant wishes to enroll only 
for an individual subcourse. For instance, younger officers who have 
been given an instruction assignment may enroll for the subcourse on 
“Methods of Instruction” and, in addition, for subcourses that cover 
the subject that he has had assigned to him to teach. The text and 
attached memoranda accompanying the lessons constitute the latest 
principles on the subject matter. While extension courses are de- 
signed for personal instruction only, the student who has taken the 
course can teach the same principles to his unit. Every instructor 
must make preparations and I know of no first step any more realistic 
than the one described. 

Which subcourses are available at any given time varies because 
of the state of preparation, revisions, text supply, and student priori- 
ties. Because students generally enroll for an entire series that is not 
important, because the school determines the order in which subcourses 
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are sent to the student, but when a selected subcourse is requested, the 
department occasionally must write the student and enclose a mimeo- 
graphed list of titles showing current availability. Some alternate 
subcourse is then usually selected by the student. On the other hand, 
if it develops that he needs the specific subcourse requested as a means 
of preparing to teach that subject, we find the material he needs in 
some other department of the school. 

Certain National Guard and ORC officers have been provisionally 
commissioned with inadequate military training and they are gen- 
erally required to complete the “10” and “20” series within 1 or 2 
years. Their subcourses are sent to them 3 at a time so as not to hold 
them back. In order not to hold any other ambitious student back, 
the subcourses are sent to a student as fast as he can take them. 


Although a complete series of extension courses is not now a pre- 
requisite for promotion in the Reserve, it is one method of fulfilling 
requirements so that an officer’s commanding officer can consider him 
for promotion. It is desirable for all officers of the Medical Service 
Corps Reserve to take almost all subcourses from the MFSS and cer- 
tain administrative subcourses of the Adjutant General’s School, 
especially the one entitled, “Disposition of Records.” The Quarter- 
master School course on “Bookkeeping and Accounting” is also 
recommended. Eight of the subcourses in other schools are of definite 
value to company-grade officers. One of these covers hospital con- 
struction and is recommended for medical officers who are training for 
staff and command positions. 


Clinical officers should take certain subcourses selected to suit their 
needs. We do not expect them to take complete series of subcourses. 
We want to help those who definitely desire help through this medium 
of training. Professional officers for the most part are earning 
“points” by other methods. It is a positive challenge to maintain the 
interest of the medical officers of our Reserve forces in the Reserve 
program. This is more particularly and understandably so in exten- 
sion courses. In all fairness these officers desire to remain active but 
do not have the time to participate. 

Medical units are now being organized in a special manner. The 
present concept of tables of organization for medical units places al- 
most all of the clinical officers in the Professional Complement section. 
It is considered that the unit will be organized and given extensive 
training before the professional complement reports to the unit. This 
means that tremendous basic and unit training responsibility must be 
assumed by a few officers and the enlisted cadre. Because the train- 
ing of enlisted cadres is extremely important almost all applicants for 
extension course enrollment from enlisted men are approved. When 
these men finish the “10” series, they are permitted to take selected 
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subcourses in a higher series commensurate with their MOS or their 
unit or instructional assignments. Many Regular Army enlisted men, 
through their correspondence activity and proved applicatory capa- 
bilities, will be commissioned as second lieutenants in the Medical 
Service Corps where they will be of great value in a mobilization. In 
preparing subcourses those subjects dealing with problems to be met 
in an army in the field have been given preference with second priority 
being given to the supporting agencies of such a field army. 

Some ORC unit commanders wish their personnel to take certain 
subcourses before their unit’s 2-week summer training camp. More 
units will be required to take such summer training under the new 
ORC program. Every possible aid is given to such prerequisite ex- 
tension training as is set up by these unit commanders. 

Extension courses may be taken by all military personnel regardless 
of status. This includes those on the inactive and honorary lists of 
the Reserve. In view of the close similarity between civil-disaster 
medical service and medical field service for the Armed Forces, it is 
expected that the National Security Resources Board, which has 
charge of planning civil defense on the Federal level will be able to 
use certain subcourses on evacuating procedures for selected civilian 
medical and allied science leaders. 

Because unification is the order of the day, officers of the Army, Navy, 
and Air Force may take subcourses in any of the three departments. 
They should apply for such subcourses through their own branch 
schools. In January 1950 the Navy had 12 medical subcourses. 
There are no tests on the lessons, the examination consisting instead 
of preparing a thesis on the subject matter. One Navy student is tak- 
ing an Army course and one Army student is taking a Navy course. 
The Air Force has no extension courses especially prepared for medical 
personnel but at least 34 Air Force Medical Department Reserve offi- 
cers are taking Army courses. There may be more because we have 
had to rely on the student to tell us when he has transferred to the Air 
Force. 

Four new courses are being planned at the Medical Field Service 
School to parallel our resident instruction on the “Medical Aspects of 
Atomic Explosion.” 

Each time our students are circularized with a news letter, warning, 
or even a Christmas greeting, there is a renewal of activity. This is 
the reason for the periodic publishing of a news sheet called “Train- 
ing Report,” which is being replaced by the “Medical Department 
Organized Reserve Corps Training Bulletin.” Each branch of the 
Army will soon publish such a bulletin for their branch. A Reserve 
officer is assigned full time to the Office of the Surgeon General, De- 
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partment of the Army, to assist in developing the medical ORC 
program. 

Active duty and retirement credits are given for all subcourses. 
One credit point is given for 3 hours of work. No officer, however, 
may be given credit for subcourses in the “10” series. The annual 
announcement is Department of the Army pamphlet 20-100. Every 
unit instructor has a copy. It shows the eventual goal for extension 
courses of all the Army schools. The Medical Field Service School 
extracts the part that pertains to Medical Department personnel and 
prints it in a prospectus. 

Inquiry from any Medical Department commissioned or enlisted 
member of the civilian components relative to extension courses may 
be sent direct to the Medical Field Service School, Fort Sam Houston, 
Tex. 
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Publishers submitting books for review are requested to address 


them as follows: 
The Editor, 
UNITED STATES ARMED Forces MEDICAL JOURNAL, 
Sureau of Medicine and Surgery, Navy Department, 
Washington 25, D. C. 


(For review) 


TEXTBOOK OF MEDICINE, edited by Sir John Conybeare, K. B. E., M. C., D. M. (Oxon.), 
F. R. C. P., Physician to Guy’s Hospital, London. 9th edition. 875 pages, illus- 
trated. The Williams & Wilkins Co., Baltimore, Md., publishers, 1949. Price $8. 

This textbook, the first edition of which was published in 1929, covers the 
entire field of internal medicine. In addition to the usual common medical 
entities, space is devoted to diseases of infancy, poisonings, aviation medicine, 
and life-insurance examinations. 

The make-up of the book is reminiscent of Cecil’s Practice of Medicine and con- 
sists of numerous relatively brief articles on individual disease conditions, many 
signed by the authors. Because of space limitation there is little attempt at 
discussion and the salient facts are presented in a simple, straight-forward man- 
ner. It is noteworthy that the language of the author is such that only rarely 
is an unfamiliar word or phrase encountered and the reader is not conscious 
of the book’s British origin. Emphases throughout is placed on a clinical ap- 
proach with little discussion of laboratory findings. 

Any medical textbook, no matter how excellent, is soon partially out of date; 
however, this book emphasizes the rapidity of progress in internal medicine. 
Although published in 1949, there is meager mention of streptomycin therapy 
in tuberculosis with its present indications. Aureomycin, chloromycetin, poly- 
myxin, and the newer antibiotics are not included. The entire section on the 
adrenal glands comprises only three pages, although every practitioner of medi- 
cine is now aware of the interest and potential progress that may result from the 
study of the adrenal steroids. 

For the general practitioner, this book will be a valuable reference volume. 
For the specialist it will be of little use, but it appears to be ideal for the medical 
student beginning his study of medicine.—Lt. Col. W. H. Diessner, MC, U.S. A. 
CLINICAL RADIATION THERAPY, by 20 contributors. Edited by Ernest A. Pohle, M. D., Ph D., 

F. A. C. R., Professor of Radiology, Chairman, Department of Radiology, University 
of Wisconsin, Madison, Wis. 2d edition, enlarged and thoroughly revised. 902 
pages ; 201 illustrations and a colored plate. Lea & Febiger, Philadelphia, Pa., pub- 
lishers, 1950. Price $15. 

This second edition has been enlarged and thoroughly revised. Radium therapy 
has been added where practicable, hence the change in title from Clinical Roentgen 
Therapy to Clinical Radiation Therapy. 
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The material for this edition has been compiled by Americans from American 
material. Every effort has been made to have each section written by a well- 
recognized authority on the subject. There are 14 chapters and 2 supplements. 
Such important subjects as radiation therapy in “Diseases of the Blood and 
Blood-Forming Organs,” the circulatory system, the respiratory system and 
breasts, the gastrointestinal tract, the female genital organs, the genito-urinary 
tract, the nervous system, et cetera, to completely include the entire body 
and the glands of internal secretion. There is an outstanding and important 
chapter on “The Civil Liability of the Radiologist.” The supplements discuss 
“Low Intensity Radium Needles” and “Dosage Calculation in Radium Therapy.” 
This is an excellent book, not only for the radiologist, but for everyone in all the 
fields of medicine.—Capt. P. Peterson (MC) U.S. N. 

INTRODUCTION TO NEUROPATHOLOGY, by Samuel Pendleton Hicks, M. D., Departments of 
Pathology of the Harvard Medical School and the New England Deaconess Hospital ; 
formerly Consultant in Neuropathology, National Naval Medical Center; and Shields 
Warren, M. D., Departments of Pathology of the Harvard Medical School and the 
New England Deaconess Hospital ; Director of the Division of Biology and Medicine, 
U. 8S. Atomic Energy Commission. 494 pages; illustrated. McGraw-Hill Book 
Company, Inec., New York, N. Y., publishers, 1950. Price $10. 

This text achieves the aims of the authors to introduce to medical students 
and residents in neurology and pathology the fundamentals of disease processes 
in the nervous system, and to stimulate an interest among general pathologists 
and neuropsychiatrists toward a closer correlation of their respective viewpoints. 

In this work, neuropathology is brought to the general pathologist as an in- 
tegral part of general pathology, and is presented in such a clear and concise 
manner that the reader becomes unaware that he is studying a subject which has 
long been considered complex. The text itself is brief but sufficient, because it 
is profusely illustrated with excellent, both gross and microscopic, black and 
white photographs. Charts and schematic drawings are also used to definite 
advantage. Much of the data presented is based on original work of the senior 
author. The pathologic physiology of the nervous system is discussed ade- 
quately, but the clinical pathologic correlation is neglected. An entire chapter is 
devoted to congenital anomalies of the nervous system, while only one or two 
paragraphs are given to such conditions as Wilson’s disease and other degener- 
ative diseases of the nervous system which are of special interest to the neuro- 
psychiatrist. 

The discussions may be too detailed for the medical student in his study of 
pathology. The bibliography is good and is quite sufficient. The general patholo- 
gist will receive the greatest benefit from this text because it brings neuro- 
pathology into the realm of general pathology, treating neurological disorders 
in their relation to the disease processes in the body as a whole. In spite of a 
few shortcomings the book is recommended to those interested in neurology and 
neuropathology.—Lt. (jg) P. K. Hamilton (MC) U. 8. N. 

RESEARCH IN MEDICAL SCIENCE, edited by David E. Green, Ph. D., and W. Eugene Knox, 
M. D. 492 pages. The Macmillan Co., New York, N. Y., publishers, 1950. Price 
$6.50. 

It is the thesis of the authors that medical research is no longer an arena for 
clinicians alone. It was their hope to bring a better understanding of funda- 
mental science to clinicians and a better appreciation of medical problems to non- 
medical investigators. This they have undertaken to accomplish by a series of 
26 essays surveying the methods and problems of various specialized fields which 
impinge on the field of medicine. Although primarily intended for the scientific 
groups centering around medical interests it is suggested that the intelligent 
layman will find this a readable book. This reviewer believes the book will prove 











AUGUST 1950] BOOK REVIEWS 953 
profitable and interesting for the scientifically inclined but will make rather 
heavy going for those who do not have a firm foundation in some field of science. 
It definitely is not aimed for the layman. 

The Anglo-American team of editors has assembled an international list of 
outstanding authors. The authors have faced the challenge of the editors and 
have put a strong case for their respective fields. The essays stand independ- 
ently and each is concluded with its own bibliography. Here Menninger describes 
psychiatry as a “science” (the quotation marks his) resting on five isolated and 
inadequately correlated methodological pillars; Burnett discusses viruses ; Wol- 
man describes sanitary engineering as an art even though he qualifies it as a 
hybrid; Montagu describes anthropology as the integrative science of man; and 
Ingalls approaches the problem of congenital deformities as an epidemic; many 
other equally stimulating presentations are included. 

The book has a table of contents but no index. 

Often one hears reference to the romance of the laboratory sciences. Here 
one feels it astir close at hand. Enthusiasm for the subject runs through these 
essays like the pulse of a feverish patient. The reader’s problem is not to decide 
which will be interesting but rather which must he read first. This book is 
recommended for all those who feel they need a lift from the rut of their own 
specialty and for those who wish to round out their medical scientific background 
but are pressed for time. This book deserves a wide reading within the medical 
profession and the allied sciences—Commander H. J. Alvis (MC) U. 8. N. 
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